PROCEEDINGS OF THE BROWN COUNTY
HUMAN SERVICES COMMITTEE

Pursuant to Section 19.84 Wis. Stats., a regular meeting of the Brown County Human Services Committee was held on
Wednesday, June 27, 2018 in Room 200 of the Northern Building, 305 E. Walnut Street, Green Bay, WI.

Present: Chair Hoyer, Supervisor Brusky, Supervisor Linssen, Supervisor Evans and Supervisor De Wane
Also Present:  Supervisor Tran, Supervisor Borchardt, Hospital Administrator Luke Schubert, Director of Nursing - NPC

8 Bay Haven Mandy Woodward, Public Health Officer Anna Destree, Health and Human Services
Director Erik Pritzl, Community Services Administrator Jennifer Hoffman, Finance Manager Erik
Johnson, Deputy Executive leff Flynt, Judge Zuidmulder, TAD Grant Coordinator Mark Vanden Hoogen,
Brian Zaletel (Schenk), Lisa Horn (Schenk), Barbara Vanden Boogart, Noel Halvorsen.

Call Meeting to Order.
The meeting was called to order by Chair Hoyer at 6:01 pm.
Approve/Modify Agenda.

Motion made by Supervisor Brusky, seconded by Supervisor Linssen to take Item 11 following Item 3
and approve as amended. Vote taken. MOTION CARRIED UNANIMOUSLY

Approve/Modify Minutes of May 30, 2018.

Motion made by Supervisor De Wane, seconded by Supervisor Brusky to approve. Vote taken, MOTION
CARRIED UNANIMOUSLY

Comments from the Public. None.

Report from Human Services Chair. None.

Review Minutes of:
a. Mental Health Treatment Committee {May 16, 2018).

Motion made by Supervisor Linssen, seconded by Supervisor Brusky to approve. Vote taken. MOTION
CARRIED UNANIMOUSLY

b. Veterans’ Recognition Subcommittee (May 15, 2018).

Motion made by Supervisor De Wane, seconded by Supervisor Evans to approve. Vote taken. MOTION
CARRIED UNANIMOUSLY

Presentations by Judge Zuidmulder

2.

Report on Treatment Courts.

Judge Zuidmulder provided a handout, a copy of which is attached. He informed that Judge Kelley recently
decided for personal reasons that he could no longer preside over the Veterans Treatment Court and at
that time Judge Zuidmulder decided to take on the Veterans Treatment Court in addition to the Herain
Treatment Court as he believes the Veterans Treatment Court is essential to the community. He now
spends from 8:00 am until noon every Friday working with the treatment courts.

Judge Zuidmulder continued that there are evidenced based standards that exist for treatment courts that
say what best practices are. As the new judge, he would like the Veterans Treatment Courts to be more
reflective of best practices. He has met with the mentors and others involved and they shared their
concerns that no veteran should be left behind. Judge Zuidmulder understood this and said that if the
veterans feel there should be a separate track for people who would benefit simply by coming in front of a
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judge, he would try to find time to create another opportunity for those individuals. He believes that
veterans are entitled to that because in their service to the republic, they have been put into
circumstances that have changed their life and that it is the community’s responsibility to address that in
the criminal justice system as appropriately as possible. Judge Zuidmulder is not exactly sure what that
separate track may look like, but he wanted to share this with the Committee to make them aware that it
is being considered.

Judge Zuidmulder also noted that the Veterans Treatment Court is known as the NE Wisconsin Veterans'
Treatment Court because over time there has been an increased call upon the County levy for things the
Veterans Court does, but his position is that participants have to be Brown County residents. There are 72
counties in the state and residents of Brown County are blessed because they live in a County that knows
the value of treatment courts. With all due respect, Judge Zuidmulder does not think Brown County
should be caring for people whose County Boards are penny pinchers and do not want to fund treatment
courts. He would be agreeable, however, to take people in to the court if their own county was willing to
put forth some scholarship funds that could help offset the costs.

Each participant in the Veterans Treatment Court is assigned a mentor who has experience with similar
issues; they have walked the walk. This is unique and Judge Zuidmulder has been asked why other
treatment courts do not utilize mentors. He found the problem is that the populations in the other
treatment courts have individuals who are involved in criminal thinking and making good matches may be
difficult. Judge Zuidmulder encouraged Supervisors to attend treatment court sessions and graduations.

The numbers on the handout were discussed and Judge Zuidmulder specifically pointed out the law
enforcement contact humbers outlined on the last two pages which show dramatic reductions in the
number of calls to individuals when they are enrolled in the treatment. He said he frequently hears from
law enforcement how appreciative they are for the treatment courts because they dramatically reduce
nuisance calls.

It was noted by Judge Zuidmulder that funds were set aside in the 2018 budget for a case manager for the
OWI Treatment Court, however, that court is taking longer to get started than was originally intended and
he is going to insist the funds allocated for the OWI Treatment Court case manager be used for a case
manager in the Veterans Treatment Court until the OW| Treatment Court gets going. The case manager
does things like follow up with the participants to see that they are attending medical appointments and
AODA appointments and this is something the Veterans Treatment Court has not had before. Hopefully
this will help get the Veterans Treatment Court better organized and help things run smoothly.

Supervisor Linssen questioned how many of the participants in the Veterans Treatment Court are not
Brown County residents. It was indicated that at this time all of the participants in the Veterans
Treatment Court are county residents and it was noted that earlier this year Judge Kelley implemented
that all Veterans Treatment Court participants be Brown County residents.

Supervisor Brusky asked if the mentors in the Veterans Treatment Court were taking care of the functions
the case managers are now performing. Judge Zuidmulder responded that those functions were not
taking place as effectively as they should have been in the past. Brusky thanked Judge Zuidmulder for
taking on the additional activities for the Veterans Treatment Court.

Chair Hoyer thanked Judge Zuidmulder for his presentation as well as for all of the work he has done for
the treatment courts.

Motion made by Supervisor Evans, seconded by Supervisor De Wane to receive and place on file. Vote
taken. MOTION CARRIED UNANIMOUSLY
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3.

Report/Discussion on Pilot Housing Program.

Judge Zuidmulder said he was on the Mental Health Ad Hoc Committee and for many, many meetings he
talked about the issue of safe and stable housing for individuals enrolled in the treatment courts. One of
the gaps we have is that people are being sent back to housing situations that are not stable and are not
healthy because there is no opportunity to put them anywhere else. Judge Zuidmulder said last fall he
was told there would be a model program and that money was going to be set aside for it. Part of what he
was told is that there was a concern as to whether landlords would really want to be involved. Judge
Zuidmulder then made a presentation at the Apartment Owners Association about the treatment courts
and he told them that he felt that as part of their good corporate citizenship they should participate in this
to the extent that they recognize this is a need in the community. There were 15 — 20 landlords who said
that they wanted to be involved in this. The model discussed was that there would be money from the
County and then there would be an entity that would get the money and become the lessor. Because
these apartments would be under the control of the courts, Judge Zuidmulder advised the landlords they
would not have to worry about eviction or anything of that nature because this is a privilege to the
treatment courts participants and if they do not live up to the expectations, they would be removed from
the housing unit. This is not housing for homelessness; it is temporary housing of 90 days to 6 month that
is safe and stable.

Judge Zuidmulder continued that he was told in January that this was going to happen and he then had
some meetings with Corporation Counsel and questions were raised about the third party. He then spent
some time contacting faith based organizations and the jail ministry came forward and said they would be
glad to do this. Now he sees that the Human Services Department has designed some program and there
is an RFQ related to that on the agenda tonight. Judge Zuidmulder is out of the loop, does not know what
is going on and does not even know if what is being proposed will be able to be used by him for the
treatment courts or if the program is even viable and will get off the ground. He is frustrated and unhappy
and feels misled. He spent a lot of time on this initiative and does not feel it is fair to call upon him to go
out in the community and promote something like this and then be cut out of the loop. He urged the
Committee to try to find out what is going on to the extent they can and let the appropriate people know
that they should be talking to Judge Zuidmulder about all of this so the program is implemented in a way
that will be useful to him and the treatment courts. He does not intend to devote any more of his time to
this and reiterated that he is very frustrated and unhappy.

Supervisor Evans wanted to clarify why Judge Zuidmulder is unhappy. Judge Zuidmulder responded that
he brought this up months ago and funds were appropriated, but now it is off somewhere and six months
l]ater he does not have any idea what is going on and whether it is going to be useful to him or not. He
would rather be told that they do not need him promoting this or talking to people about this anymore if
that is what he needs to be told, but it is not fair to him to have him involved and out there promoting this
and putting his name out there with it and then just freeze him out. Evans appreciated Judge
Zuidmulder’s perspective and said this certainly plays into the treatment courts. Judge Zuidmulder
reiterated he was told that this would be a model for the treatment courts to use and, as such, he feels it
would have been good for some conversations to be had with the judges about this and Evans agreed.

Supervisor De Wane understood Judge Zuidmulder's frustration and suggested that staff present at the
meeting address this.

Motion made by Supervisor Evans, seconded by Supervisor Linssen to receive and place. Vote taken.
MOTION CARRIED UNANIMOUSLY

Motion made by Supervisor Evans, seconded by Supervisor Linssen to suspend the rules to take Item 9a
at this time. Vote taken. MOTION CARRIED UNANIMOUSLY

Although shown in the proper format here, item 9a was taken at this time in conjunction with Item 3.
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Communications

4,

Communication from Supervisor Dantinne re: To have the County look at where we spend our money
for senior programs at ADRC Center. Referred from June County Board.

Hoyer informed he has spoken with Supervisor Dantinne regarding this. Dantinne directed the questions
he had to the Director of the ADRC, who answered all of them.

Motion made by Supervisor De Wane, seconded by Supervisor Linssen to receive and place on file.
Vote taken. MOTION CARRIED UNANIMOUSLY

Communication from Supervisor Hoyer re: Re-establish the Homeless Issues and Affordable Housing
Sub Committee which reports to Human Services. Held for 30 days.

Motion made by Supervisor De Wane, seconded by Supervisor Linssen to take Item 10a together with
Item 5. Vote taken. MOTION CARRIED UNANIMOUSLY

Hoyer recalled at the last meeting a motion was made to hold this for 30 days and also to send to staff to
come up with possible missions and a name. Pritzl then met with a few people, including Noel Halvorson,
and put together a document intended to provide supplemental information to the communication, a
copy of which is attached. Pritzi said the handout is based on conversations he was directed to have with
leadership of the Housing and Homeless Coalition as well as Noel Halvorson of NeighborWaorks and other
interested parties. Based on these conversations and current issues that are not being picked up
anywhere else, this document was created.

Pritzl continued that the proposed name would be Safe and Stable Housing Sub-Committee which fits with
a report that was submitted to this Committee in the past. Pritzl outlined the goals on the handout and
also noted that the handout contains a list of members they feel would be key players to have around the
table.

De Wane said typically a sub-committee is put together by the Committee Chair. Hoyer agreed but said he
would rather go into this with the full support of the Human Services Committee. The process of
establishing the sub-committee was discussed and whether it was necessary for the standing Committee
to approve it or not.

Evans asked if this Safe and Stable Housing Sub-Committee would take a different focus than what is
currently being done by the Housing and Homeless Coalition. He said he has seen in other committees
where everyone is focused and good hearted, but are in competition with others on the committee for
their own organizations and would like to hear from Noel Halvorsen to get his perspective.

Noel Halvorsen, 2443 Deckner Avenue, Green Bay, WI

Halvorsen said he has had a few meetings with Pritzl along with the current chair of the Homeless
Coalition and others and the proposal that Pritz| brought forward is spot on in his opinion. Itis not
duplicating the work of any other body that exists in town and really looks at the policy framework and
issues and the barriers that are being inadvertently created that are preventing housing for a vulnerable
population. Housing issues like were discussed earlier this evening could be benefited by this
Subcommittee. Evans asked how many people Halvorsen felt would be on the subcommittee. Halvorsen
responded that he would not recommend more than nine members. He noted that there are housing
issues that come up in Planning, housing issues that come up in Health and Human Services and other
areas and all those elements could be represented on the Subcommittee as well as some of the
practitioners in the field and others in the community that may have the ability to provide value in terms
of the objections of the Sub Committee. Halvorsen continued that he understands what Evans said earlier
about people being on a committee who care deeply about an issue in the community, but they are also
focused on their own piece of the problem and they sometimes have a hard time locking past that to see
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more of the problem they are trying to address. The document Pritzl provided with the suggested
membership is people who are capable of thinking about the system and services as a whole and what the
committee and community is trying to do in serving the population to keep them from getting into even
more dire straights. The hallmark of someone you would want on this committee is someone who can see
the forest through the trees and work collaboratively with others across organizations or across the
communities.

Linssen noted the proposed membership list includes only one County Board Supervisor and asked the
Committee for their thoughts as to whether they would like to limit it to one Supervisor or change that to
make it more flexible. Hoyer said the membership seems to be more of a function of making motions and
voting, but anyone interested could come to meetings to listen or give input. De Wane recommended
that it be kept to one Supervisor because there are so many different entities with different expertise and
50 many ways to look at things and he would rather see more of those people involved. One Supervisor
could be a member of the group and then report back to this Committee as to the progress being made.

Motion made by Supervisor De Wane, seconded by Supervisor Evans to support establishment of the
Safe and Stable Housing Sub-Committee. Vote taken. MOTION CARRIED UNANIMOUSLY

Wind Turbine Update

6.

Receive new information — Standing Item.

Barbara Vanden Boogart, President of BCCRWE, addressed the Committee and provided a handout, a copy
of which is attached and is also available in the County Board Office. She spoke to this handout as follows:

COMMENT'S BY {BCCRWE PRESIDENT) BARBARA VANDEN BOOGART BEFORE THE BROWN COUNTY, Wi
HUMAN SERVICES COMMITTEE ON JUNE 26, 2018 REGARDING KEITH STELLING'S ARTICLE CONCERNING
THE DECADE LONG NASA STUDY LED BY NEIL KELLEY AND MORE CONTEMPORARY STUDIES THAT
VALIDATE THE NASA STUDY FINDINGS.

! assume that many if not most of us in this room are familiar with the classic movie “The Matrix”. In the movie, one of
the two main characters whose name was Morpheous, offered the other main character Neo, a blue pill contained in
one hand and a red pill contained in the other. If you take the blue pill you can perhaps live on in blissful ignorance. If
you take the red pill, you live a life of consciously seeking and accepting truth, even if it's uncomfortable or confiicts with
previously held and cherished beliefs and bias’. Once the truth is known to you by taking the red pifi, you then take the
appropriate measures 10 address that truth, no matter how uncomfortable. In this particular case regarding Industrial
Wind Energy, | offer you the red pill contained within the red foider that will be provided fo you. The ingredients in this
particular red pill contain the raw truth about the decade long NASA study concerning industrial Wind and the Industry's
knowledge of the problem as well as how some more recent and current studies that further validate Neil Kelle y's
findings during the NASA study.

Once you hear the excerpls and read this document, you have then taken one of the red pills concerning Industrial
Wind, ( and it's a foundational one at that). You cannot undo the truth and facts of what You know, nor the associaled
responsibility to appropriately act upon it. From this evening on, if anyone chooses to alfege that there are only
anecdotal reports, that correct studies have not been conducted or that this is merely the noceebo affect, then they
have chosen to be willingly ignorant or are feigning ignorance, for reasons of political bias, political benefit, ambition or
allegiance, or because of financial conflict, job security considerations, budget considerations, or caflus
hardheartedness regarding the suffering of Brown county residents. Or...a rigid adherence to policy, which is
characterized in this case by obvious regulatory capture, over and above the duly to protect and relieve the suffering of
their fellow human beings (in this case ones within our own county.)

Everyone in this room who will now know the truth, that then at some future date hears those allegations wilf know that
they have chosen to do so based on the previously listed reasons and any respect for their intellectual and moral
integrity will then be questioned in the minds of those hearing them. Even though I will subrmit this document to you, |
ask for your patient attentiveness now as I read excerpts and add an occasional interjection. Believe it or not this is only
a small portion of the document. The docurnent that I'm about to read from was published several years ago and
several other important studies since that time have been conducted that scientifically further confirm and validate the
NASA study. This may take a bit of time, however the suffering people in Shirley Wind are worth it ... aren’t they? Our
hope as an organization representing hundreds of Brown Counly Citizens is that each of you tanight will have the
intellectual and moral integrity to willingly take the red pifl, as we did over eight years ago, and that you will act
responsibly with that knowledge in mind. That you will take this red pill home and digest it by reading it in it's entirety,
since while it isn't exhaustive, it is foundational to understanding this issue. We have confidence that many of you will,
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Vanden Boogart also read a number of excerpts from the study to the Commitiee and commented on them.

Following Vanden Boogart's comments, Hoyer indicated he would like to revisit whether this agenda item
is doing what it was intended to do. He said with all due respect, the Committee knows about the NASA
study and has seen hours of Rick James and while maybe it was brought together in a new way, that is not
the intention of the County Board Office being the storehouse for this information. He said this is an
excellent, very thoughtful secondary accumulation of things, but asked the Committee for their input.
Linssen responded that the purpose of this agenda item is to receive new studies, not be lectured to and
he would like to see this reflected in future agendas. De Wane agreed and said that all that is being
presented is the same stuff we have been getting and said comments should be limited to five minutes.
Hoyer suggested that in the future this be handled under comments from the public and be limited to five
minutes. Vanden Boogart noted that she has referred to this study before, but it has never been
submitted and she feels it would do the Committee well to have it since it is so foundational. Hoyer said
the study has been around since the 1970s and the Committee is all aware of it. Vanden Boogart
responded that there is no evidence the Committee has ever read it. Linssen said his suggestion would be
to limit this to new information of academic studies only or something similar as this was never intended
to be a second public comment section.

Evans said this has been on the agenda for a number of years and there seems to be interest by the public
to come. He considered this new information and noted that people are passionate on both sides of this
issue and he does not like to limit public comments to five minutes. He feels it is appropriate for the
public to be able to come and speak as long as they stay on topic. He would personally like to see this
item remain on the agenda as it currently is.

Motion made by Supervisor Evans, seconded by Supervisor De Wane to receive and place on file. Vote
taken. MOTION CARRIED UNANIMOUSLY

Health & Human Services Department

7.

Budget Adjustment Request (18-70): Reallocation of more than 10% of the funds original appropriated
between any of the levels of appropriation.

This budget adjustment is to reclassify the amount not needed for Software Maintenance expense to Outlay

Equipment account to allow for transfer of used vehicle from Port to Human Services. This vehicle is needed to
replace an older vehicle which is close to the end of its useful life.

Motion made by Supervisor De Wane, seconded by Supervisor Evans to approve. Vote taken. MOTION
CARRIED UNANIMOUSLY

Budget Adjustment Request {18-77): Any increase in expenses with an offsetting increase in revenue.

This budget adjustment is for estimated 2018 donation activity to the Community Services division of Health &
Human Services. Donations revenue will directly offset purchases made with donated funds.

Motion made by Supervisor Brusky, seconded by Supervisor Linssen to approve. Vote taken. MOTION
CARRIED UNANIMOUSLY

Executive Director's Report.

Motion made by Supervisor De Wane, seconded by Supervisor Evans to receive and place on file. Vote
taken. MOTION CARRIED UNANIMOUSLY

a) Safe and Stable Housing Pilot RFQ {Draft).

Although shown in the proper format here, this Item was taken in conjunction with item 3 above.
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Pritzl said the RFQ before the Committee is doing what the judge alluded to earlier; finding an intermediary to
find units that we would provide funding for, they would monitor the units, assure quality of the units and we
would move people in and out of the units. Nothing has changed from the initial description either from fall or
in any conversations had between January and March. Pritzl continued that there have been conversations
that occurred between Judge Zuidmulder and Corporation Counsel and then Corporation Counsel followed up
with Pritz| asking some questions and seeking input as to how to make this work because we are taking on the
funding of housing which has its own unique features in terms of who is acquiring the unit, who is providing the
funding for the unit, who is on the lease and how to move people in an out for non-compliance. They tried to
work to create something administratively that will work and something they will get parties to bid on that they
can get units with.

Hoyer asked if this is a matter of putting this as an RFQ to follow the process rather than contacting individuals.
Pritzl said it was. He continued that if you go and pick someone, there are definitely landlords in the
community that will come forward that will ask why they did not have the opportunity to do this or say they
can provide similar units for a different price. There are also a number of agencies in the community that
provide housing services and we need to be sure that there is some process for interested parties to express
their interest. Pritzl continued that an RFP will take longer and what we are really looking at here is a price
constraint product and that is why they did the RFQ.

Evans said Pritzl said that Judge Zuidmulder had meetings with Corporation Counsel on this and then
Corporation Counsel contacted Pritzl. Pritzl said that is loosely correct, however, Judge Zuidmulder interjected
that that is incorrect. Judge Zuidmulder said Corporation Counsel advised him that he did not feel Brown
County should be buying units. He informed Corporation Counsel that he never once suggested this should be
anything other than rentals and explained his idea to Corporation Counsel who then said that that was
something they could do. In the next conversation Judge Zuidmulder had with Corporation Counsel,
Corporation Counsel said they were thinking about something else and Judge Zuidmulder asked if he could go
out and talk to entities in the community that are already involved in this area to see if they were interested in
taking this on. Corporation Counsel advised Judge Zuidmulder that that would be fine. The next time Judge
Zuidmulder talked to Corporation Counsel he was advised that they were going in a different direction and then
this RFQ came about.

Judge Zuidmulder questioned what good it would be to get someone to respond to the RFQ that could say they
have six units to rent out in Pulaski? Judge Zuidmulder said the units should be spread out throughout the
community and have to be on the bus line. The RFQ looks like it is creating something that will then be handed
to him but would be totally useless. He has asked and pled for certain things, but now it looks like they have
gone in a totally different direction. If that is the case, this cannot be claimed to be something designed for the
treatment courts because if there is no connection between the vendor and the person who is going to get the
service, it cannot work. Evans said it sounds like Judge Zuidmulder feels like if this is passed he will be
handcuffed into having something that he did not have input on and may potentially not work. Judge
Zuidmulder responded that it would be a waste of the County’s money because it is not designed to meet the
need.

Pritzl commented that this is the first time he has heard that units should be spread throughout the community
and be on a bus line. Evans said the problem is that there have not been any conversations to talk about the
specifics. Pritzl said perhaps those specifics were not discussed at conversations that did occur. Evans said he
cannot support this until there are some deeper conversations, and all the nuances are ironed out.

Linssen recalled this was on the agenda several months ago and the direction was for Pritzl to come forward
with some sort of plan which is what he did. Pritzl said given what he has heard tonight, the RFQ will not go out
in draft form. He can bring back a revised draft to include Judge Zuidmulder's vendor qualifications so we can
have a better vendor selection. If what is being looked for is to pursue an option where specific vendors are
identified and selected, he does not know how that fits with other procurement practices. Pritzl feels this is
about vendor qualifications. He can get some language from the Judge that wili steer the right vendors into
this and then bring it back next month. Hoyer said that although Judge Zuidmulder has done the lion’s share of
the work on this, he feels this maybe should be extended to other judges in the treatment courts for input.
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10.

11.

12,

Judge Zuidmulder said the big problem is what happens if a vendor finds apartments, but the apartments are
not suitable for use by the treatment courts. Linssen noted that Pritzl has certain requirements he has to go
through as far as procurement. Judge Zuidmulder understood that, but said the vendors must be told that if
they bid on the contract, they will have to work with the treatment courts with regard to securing the places
that are satisfactory to the requirements of treatment courts. There is no connection between the proposal
being presented and the providing of units that meet the needs of the treatment courts. Judge Zuidmulder
continued that there is no ability to also tell the vendor after the fact that their unit will not work so if a vendor
says they have apartments but then are not told they cannot be used because they do not meet the needs of
the treatment courts, they will say they are still entitled to the $65,000 because that is all the County
contracted for.

De Wane understood where the Judge is coming from. He said the contracts must state the apartments need
to meet the requirements that are satisfactory to the treatment courts. Linssen asked if Pritz) would have any
problem altering the RFQ to meet the needs Judge Zuidmulder set forth. Pritzl said this can be written in a way
that the vendors have to meet certain qualifications. Judge Zuidmulder said it is frustrating to him to have to
come here to get this done. Pritzl said this conversation could have been had prior to this meeting but Judge
Zuidmulder noted that he is a volunteer when it comes to the treatment courts and he should not have to go
hand in hand begging for things that need to be done for the betterment of the community. Pritzl said what he
is asking for is specific vendor qualifications so it can be worked into an RFQ that can go out so we can get this
accomplished.

Motion made by Supervisor Evans to send back to staff. No second, no vote taken.
Motion amended by Supervisor Linssen, seconded by Supervisor Evans to send back to staff with direction to

consult with court staff of the various treatment courts and to add language to the RFQ to ensure it meets
the needs of the treatment courts. Vote taken. MOTION CARRIED UNANIMOUSLY

Motion made by Supervisor Evans, seconded by Supervisor De Wane to approve motion as amended. Vote
taken. MOTION CARRIED UNANIMOUSLY

Communications Update.
a) Re-establish the Homeless Issues and Affordable Housing Sub Committee which reports to Human
Services.

See discussion and action at ltem 5 above.

Presentation of CTC internal Operational Analysis Overview by Schenk.

Brian Zaletel, Senior Practice Consultant at Schenck introduced himself and Senior Manager Lisa Horn to the
Committee. Zaletel said he is a CPA as well as a licensed nursing home administrator and they have worked
with the CTC to figure out some opportunities for sustainability that would make a positive impact on the tax

levy. A Power Point was presented, a copy of which is attached.

Motion made by Supervisor Brusky, seconded by Supervisor De Wane to receive and place on file. Vote
taken. MOTION CARRIED UNANIMOUSLY

Financial Report for Community Treatment Center and Community Services.

Finance Manager Erik Johnson informed that when May was closed it was discovered that there were some
accounting issues that caused the April figures to look more favorable than they were for Community Services.
This shows as a significant overage in costs for services through the end of May, primarily in the area of
purchased services. They are in the process of analyzing that and will report more on this at the next meeting.
CTC looks to be on track to continue a slightly favorable position compared to budget for the year.
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13,

14.

Motion made by Supervisor De Wane, seconded by Supervisor Linssen to receive and place on file. Vote
taken. MOTION CARRIED UNANIMOUSLY

Statistical Reports.
a) Monthly CTC Data.
i.  Bay Haven Crisis Diversion.
ii.  Nicolet Psychiatric Center.
iii. CTC Double Shifts.
b) Child Protection — Child Abuse/Neglect Report.
¢) Monthly Contract Update.

Motion made by Supervisor De Wane, seconded by Supervisor Linssen to suspend the rules to take tems
1343, 13a(i), 13alii), 13aliii), 13b & 13c together. Vote taken. MOTION CARRIED UNANIMOUSLY

Motion made by Supervisor De Wane, seconded by Supervisor Brusky to receive and place on file Items 13a,
13a(i), 13a(ii), 13a(iii}, 13b & 13c together. Vote taken. MOTION CARRIED UNANIMOUSLY

Request for New Non-Continuous and Contract Providers and New Provider Contract.

Motion made by Supervisor Evans, seconded by Supervisor De Wane to approve. Vote taken. MOTION
CARRIED UNANIMOUSLY

Aging & Disability Resource Center - No items.
Syble Hopp — No items.
Veterans Services — No items.

Other
15.

16.

17.

Audit of bills.

Motion made by Supervisor Linssen, seconded by Supervisor Evans to acknowledge receipt of the bills.
Vote taken. MOTION CARRIED UNANIMOUSLY

Such other Matters as Authorized by Law.
The joint meeting between the Human Services Committee and Public Safety Committee was discussed.
This meeting is scheduled for July 12, 2018 at 4:00 pm, but it was noted that several Supervisors have a

conflict with that date and time.

Brusky informed she will not be able to attend the regularly scheduled Human Services Committee
meeting on July 25 so this meeting was tentatively rescheduled to July 23, 2018 at 6:00 pm.

Adjourn.

Motion made by Supervisor De Wane, seconded by Supervisor Evans to adjourn at 8:36 pm. Vote
taken. MOTION CARRIED UNANIMOUSLY

Respectfully submitted,

Therese Giannunzio
Administrative Specialist



BROWN COUNTY HEALTH & HUMAN SERVICES
Treatment Alternatives and Diversion Program

300 E. Walnut St.

Green Bay, W1 54301

Phone (920) 381-4849 Fax (920) 391.484%

Drug Court:
Judge Marc Hammer
Category Number
Total Participants to Date 128
Current Participants 22

| Additional Approved Participants (awaiting start date) 0

| Individuals in Referral Process 7
Successful Graduates ' 37
Terminations within the first 60 days of acceptance 6
Total Number of Terminations 51
Graduations in the |last reporting period 3

The Brown County Drug Court held its first court session on 7/31/09.The target population of
Drug Court are individuals that have had heavy involvement with the criminal justice system
(Prior Prison Sentences, Failed Probationary periods or Treatment, Significant Criminal
Charges) that have an identified AODA need. The national average for terminations is between
25-40%; with 118 total participants and 49 terminations we are currently at 41%. If you exclude
terminations that occurred within the first 60 days of acceptance our termination rate is at 37%.

NEW Veterans Treatment Court:
Judge Donald Zuidmulder

Category Number
Total Participants to Date 83
Current Participants 19
Additional Approved Participants {awaiting start date) 2
Individuals in Referral Process 4
Successful Graduates 48
Terminations within the first 60 days of acceptance 6

Terminations related to absconding (including those within 60 | 4
days acceptance)

Total Number of Terminations 14

Graduations in last reporting period 4

The NEWVTC accepted its first participant on 3/20/2012. The NEWVTC Treatment Court is
designed specifically to staff and handle cases involving offenders with veteran status through
an intensive, judicially monitored program of alcohol, drug, and mental health treatment,
rehabilitation services and strict community supervision.

5 Turning
! Brown

Green



Mental Health Court:
Judge Donald Zuidmulder

Category Number

Total Participants to Date 50

Current Participants 17

Additional Approved Participants (awaiting start date) 2 '
Individuals in Referral Process 2

Successful Graduates 11

Terminations within the first 60 days of acceptance 7

Total Number of Terminations 18

Graduations in last reporting period 1

The Mental Health Court accepted its first participant on 03/20/2015. The Mental Health Court
serves individuals within the community who have a diagnosed serious/persistent mental health
need. Additionally, that unmet need is evidenced to be the primary factor behind their ongoing
criminal justice involvement. The Mental Health Court's goals are to re-establish participants
with their providers, develop an obtainable independent living plan, and provide intensive case
management and supervision services.

Heroin Court:

Judge Thomas Walsh

Category Number
Total Participants to Date 59
Current Participants 20
Additional Approved Participants (awaiting start date) 0
individuals in Referra! Process 5
Successful Graduates 23
Terminations within the first 60 days of acceptance 6

Total Number of Terminations 21
Graduations in last reporting period 4

Heroin Court accepted its first participant on 03/26/15 and held its first court date on 4/2/16. The
purpose of the court is to specifically address the growing abuse of Heroin and Opiates in
Brown County and to provide comprehensive treatment and supervision services to individuals
within Brown County. in addition to serving the High Risk/Need population that exhausted
conventional means of supervision and treatment, the Heroin Court also admits individuals with
first time heroinfopiate crimes in order to preemptively provide the needed services to reduce
risk of serious harm,

Updated 06/26/18



OWI Court
Judge John Zakowski

Category

Total Participants to Date

Current Participants

Additiona! Approved Participants (awaiting start date)

Individuals in Referral Process

Successful Graduates

Terminations within the first 60 days of acceptance

Total Number of Terminations

The OWI Court target population will be individuals that have an OWI 4™ with a B.A.C of .15 and

above.

Brown County Diversion Program (Numbers are from 10/2016)

Category Number
Total Participants to Date 166
Current Participants 52
Successful Graduates/Completed 91

Total Number of Terminations 31

The purpose of the Brown County Diversion program is to divert low risk or first time offenders
away from the criminal justice system. This is done by addressing the “root” of the problem that
led to the criminal activity. All referrals come for the District Attorney’s office for consideration.

Brown County Treatment Court Statistics

Heroin Court

Police Calls/Contacts
{Prior Heroin Court)

Jail Placements (Prior
Heroin Court)

Police Calls/Contacts
(Post Heroin Court)

lail Placements {Post
Heroin Court)

1157

435

73

43

There was a 94% decrease in Police Calls/Contacts during and after completion of Heroin
Treatment Court and 90% decrease in Jail Placements from pre to post treatment court.

Veterans Treatment Court

Palice Calls/Contacts
(Prior VTC)

Jail Placements {Prior
VTC)

Police Calis/Contacts
{Post VTC)

Jail Placements (Post
VTC)

353

248

118

25

Updated 06/26/18




There was a 67% decrease in Police Calls/Contacts during and after completion of VIC and a
90% decrease in Jail Placement from pre to post treatment court.

Mental Health Court

Police Calls/Contacts
(Prior MHC)

Jail Placements {Prior
MHC)

Police Calls/Contacts
(Post MHC)

Jail Placements (Post
MHC)

1469

494

93

52

There was a 94% decrease in Police Calls/Contact during and after completion of MHC. There
was a decrease of 90% of jail placements during and after MHC.

Drug Court

Police Calls/Contacts
(Prior Drug Court)

Jail Placements {Prior
Drug Court)

Police Calls/Contacts
(Post Drug Court)

Jail Placements {Post
Drug Court)

1139

525

80

57

There was a 93% decrease in Police Calls/Contact during and after completion of Drug Court.
There was a decrease of 89% of jail placements during and after Drug Court.

Total of All Brown County Treatment Courts

Police Calls/Contacts
(Prior Treatment Court)

Jail Placements (Prior
Treatment Court)

Police Calls/Contacts
{Post Treatment Court)

Jail Placements {Post
Treatment Caurt)

4118

1702

364

177

Overall when you factor in all of the Treatment Courts there is 2 91% decrease in Police
Calls/Contacts and a decrease of 90 % in Jail Placements post involvement with Treatment
Courts.

Updated 06/26/18




Re. ® 104

BROWN COUNTY HEALTH & HUMAN SERVICES

111 N. Jefferson Street
P.Q. Box 22188
Green Bay, W1 54305-2188

Erik Pritzl, Executive Director

Phone (920) 448-6000 Fax (920) 448-6186

To: Brown County Human Services Committee
From: Erik Pritzl, Executive Director
Date: June 27,2018

Re:  Homeless lss.ues and Affordable Housing Sub-Committee

This document is intended to provide supplemental information to the communication
previously made by Supervisor Hoyer on April 17, 2018 regarding the re-establishment of the
Homeless Issues and Affordable Housing Sub Committee. Previously, this sub-committee

reported to the Human Services Committee and as such, the following information is presented
to this committee for review and consideration.

The information presented here was compiled after meetings with Noel Halvorsen, President
and CEO of Neighborworks, Karen Michaels, Executive Director of Golden House and governing
board chair of the Brown County Housing and Homeless Coalition, and ather interested parties.
Proposed Name:

Safe and Stable Housing Sub-Committee

Goals:

Identify policy issues and opportunities/improvements to better support safe and stable
housing optians for vulnerable populations.

Identify community assets that can support housing efforts and identify barriers easily removed
to improve to safe and stable housing options for vulnerable populations.

Enhance community capacity through best practice research, awareness and implementation
support to maximize efficiency of current resources.
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Membership:

In general, members should have an expressed interest in housing and homeless issues, have
the ability to use system’s level thinking to analyze complex issues that span departments and
populations, and have an interest in data-driven and best practice solutions.

To optimize efficiency and function, sub-committee membership size should be limited to no
more than nine members.

Considering the committee’s goals, the recommended membership and support should include
people representing the following:

o Local Planning, Zoning and Land Services

o Health and Human Services

o BCHHC Leadership

s County Board Supervisor(s)

e Housing Authority

e A person with research experience or affiliation with a higher education institution.

e Up to 3 members that provide direct service or develop housing resources for
vulnerable populations.



g PYRYS

WO I5}OUIYIS@ UIoY es)| WO ISHIUBYISH)[S19|eZ uelq
Jabeuely Joluas juel|Nsuo?) acipdeid JoIUaS
VdiD ‘WoH esi1  VHN ‘VEN 44D 'vdD ‘[P19|eZ uelg

191U9)) Jusawileal|
Aunwiwio) Ajuno) umoug




suondo diysiaumQ

uoipnpas asuadxj

JUSWSDURYUS SNUSAY

sjuswanoidwi jeuonelsadQ
SUOI}RIDPISUOD) —

sealy JUSWISSasSYy W] buo] «

uoIpnpal asuadxy .

JUSWIDIUBYUD SNUDASY -

sjuawanoidwi jeuonelsadQ .
suoljelapisuo) —

Sealy JUBWISSaSSY W] 110US <

saAI3(qO

\ B



& N2UdYdS

SISIdD 30d04NdOM




—

sieak g ul ‘

BUIPBP %L B 10 SYND Jamd) 869°6 ©Je a1yl ‘ZL0g Jaquiadsg aduIS —
Jeak 1ybiens
;9 10} paulpep A1sibal spie asinu uo pPaisi} SYND O JaquinN —
81/22/9 — 21epdn 82Jopiiop IM bybulpes] <
sbuiuado Janibaied 1oy syuedidde paijljenb ou aism a1yl ples %EQ —
suollisod aJed Juedea 1oy siuedidde ou pey %pS AliesN —
Sal1l|Ioe} |BIIUDPISAI pue
WwiI31-buo| UISUODSIAA Ul suolisod JaAlibaied JuedeA 005’9l palewnsy —

1aybBiy pue 9,5¢ soiel bupusiisdxa
siopinoid 9408 Yim 961 JO salel Louedea Jsaibaled sbelony —

sasuodsal Japinoid 95/ — |\ JO UOIIBIDOSSY
S32IAIDS |BIIUSPISAY PUe ‘YTYM ‘WIHM ‘IM 2bvbuipest Aq payelq —
110day SISl 92I00M 8102 <

1oeduw| sisuD) 9210MOAN




Ul | 01 / Ul | wolj moub |im uonendod ajeis aijud
ayj 01 4ap|o pue G9 abe syuapIsal |\ JO Ollel 3y} 'sieak g xau u| —
SV A4 01 anp saibuedea Aleiodwa) [euonippe Q| —
sauedeA Buisinu g Ajpjewixosdde sey Ajjuaiind D1
yeis A|aAoaya 0} Alljige 01 aAIISUSs 8 ISNIN —
SUOIlEpPUBWILWIODSY WUS] buo pue wia] 1oYyS «

1oeduw| sis11) 92400




g 1PURWS

SVidV
INIINSSISSY NHTL 180




‘s9olpead 1saqg pue aoue)dwod

1oddns 1ey) s801n0osal [e20] pue 33els ybnodyy buiuiel) spinoid —
's9o110eld 158q pue suolje|nbal a1els Ylim Juslsisuod

ale S)1Ieyd MOJ} Se Uans $|00} pue ‘saunpadoid ‘sapijod ainsuj —

$9559201d Juswade|d aAIDa301d Aousbiowl <

sjuawanosdw] jeuones2dQ




:DdN 01 paiedojje s3s02 isnfpe 0} AyunjoddQ —
pajeulwi|d 10 buisealdap

uaag sey s|endsoy ouyeiydAsd 91e1s Jaylo usamiaq deg —
sieak om] 1sed 1oy Jeak yoes buiseasdul

U29Q 9ABY S31eJ 1UBWSSINQWISI pue S1Sod payloday —

110dal 150D 2JedIpaN
uo paseq walp Jad sajel je pasinquuial ale s|eldsoy duleiydhsy «
JuswasIinquiiay pledIpaN —

191Ud") dlijeIYdASd 19|0dIN <«

jusgdueyuy aNUsA9Y




pdd |8/ 1 $ Aq 21l JUBWaSINgWIIB) 9seaJdul
p|nod uoiedidinied 905 Ajuo yum uonejuswajdw| .
welboid sAleI0ISal 9|ge)|Iq ‘|ew.o) ou Apuaun) «
13ALIP JUeLIOdWI ISOW SI XaPUI XIW 3SED JUdpISdY —
JOALIP
Juepiodwl 1SOW SI 1.l JUsWasINquId) JO Jusuodwod aied 10allg -«
JUsWaSINQUIIDY PIBJIPBIN —

abe||ip aioysheg «

JuswiadueyuUg SNUIADY




;9b6eIaA0D 01134 10} MO||e 0} poyiaw abuey) .
poyjaw buljigq uaun)y —
uaneH Aeg <

Jus=gdueyus anusaA9Yy




uonezi(iin Aousbe pue awipdA0 uo Pedw| «
sjuswalinbals ssadoud Auno) —
suonsod uadQ .
sayoun| pled jo uoljeuiwl|q
uononpal fHousby —
UoI1dNPaL dWIMBAQ —
yoeoidde Bulnpayds pue |ppow buiels sple asINuU/asINN -«
buisinN —
$371AJ19S 140ddng JO Seale UOWIWOD 324N0SINO 01 suondQ —

abe||IA a10ysheg <

uoionpay asuadx3




s JIUIYIS

SV1dV
INFINSSISSY NHIL ONOT




;301AI8S paroenuod Aq pabeuew weisboid xoleQg -
uollippe/abueyd aulj IAILS —
uaneH Aeg <

sjuswanoiduw] jeuonjes2dQ




sjuswalinbal buiyels 4NS 9onpay —
xiw JaAed aArosdwl| —

sjuawsalinbal
Aioie|nbas uo buipuadap 4ygD Jo/pue 4NS 89 p|no) «
(s)p|oyasnoy 4NS OM] 1O BUO HBAUOD) —
aJe) AIowd

uollippe aul| DIAIRS —

abe|[IA aioysheg «

Jusauwiadueyuy 9aNUSAIY




;POpPa9U SISAIBA —
4els 1oddns ‘Jels buisinu ‘|euoissajold e
¢|apow buiyelrs —
;9182 JO WNNUIIUOD D] jo spusuodwiod ajed)|day —
sayoeoidde |nyssadonsun s|dijjnwl pey aAey OYym sjusi|d D1D
31D 01 UMOUY| [[9M JOU SJUBI[D MBN
31 O} paliajsuel) sjuapisey —
;449D 10 4NS 01 spuspisas g bujuinial Jo pedul [edSI] .
SIS ZL-01 40J 2102 Ul uoyjiw 9°L$ Aj9rewixoiddy .
puads |enuue /[ 0¢ Aiuno) umolg —
$32IAJ9S AJUnoD) neajeadwal] <

uoPNpPay asuadxy




;uoneziuebio

layloue 0} payIys aq 0} SIDIAISS JO SISOD IO} SMO||e

1ng papinoid s3d1AIS JO JYDBIsIano awos ulelas 0} Auno)
Moj|je pjnom eyl pazijin buiaqg suondo diysisaumo aIsy} aly <

suondo diysisump



, IUdYIS

89¥L-966-0¢26 SOEL-966-026
W0 ISy UYIS@ U0y es]| W02 ISOUBLISD |913[eZ ueliq
sabeuey Jojuas juelnsuo?) adndeld IoIUdS

Vd3D ‘uloH esi]  VHN ‘VEI “4D¥D 'vdD '|PIs|eZ ueng

INOAJINVHL



Infrasound

Low frequency noise

and
Industrial Wind Turbines




An information report prepared for the

MULTI-MUNICIPAL WIND TURBINE WORKING GROUP

MARK DAVIS, DEPUTY MAYOR, ARRAN-ELOERSLIE, CHAIR / STEWART HALUDAY, DEPUTY MAYOR, GREY HIGHLANDS, CO-CHAIR

1925 BruCE RoAD 10, Box 70, CHESLEY, ON NOG 110/ 519-363-3039 / FAx: 519-363-2203 areld@bmts.com

Compiled by
Keith Stelling, M, (MeMaster) MNIMIL MCPP (England)
Reviewed by
IWilliam K. Pabwer, P. Eng.

Carmen Krogh, BSc (Pharm), provided comments on the health componem

July, 2015

INFRASOUND/LOW FREQUENCY NDISE AND WIND TURBINES PAGE 2 OF 46 PAGES



Contents

INTRODUCTION 4
EXECUTIVE SUMMARY 4
I. THE WORK OF NEIL KELLEY 7
1979: FIRST REPORT OF HUMAN DISTRESS FROM WIND TURBINES 7
THE OVERLOOKED DOCUMENTS ON WIND TURBINE INFRASOUND 7
KELLEY'S KEY FINDINGS 9
INDUSTRY DENIES WIND TURBINE INFRASOUND EMISSIONS 13
. RECENT VERIFICATION OF KELLEY'S WORK 16
Iil. THREE PRELIMINARY STUDIES REPLICATING KELLEY'S FINDINGS 18
1. THE FALMOUTH STUDY, DECEMBER 2011 19
2. SHIRLEY, BROWN COUNTY, WISCONSIN, 2012 23
3. COOPER: CAPE BRIDGEWATER 2014 25
IV. MEDICAL EVIDENCE ON CHRONIC INFRASOUND EXPOSURE 30
WORLD HEALTH ORGANIZATION: CONCERNS ABOUT LOW FREQUENCY NOISE EXPOSURE a0
THE OEFRA REPORT, 2003 31
VIBRATIONS OF 0.5 HZ TO 80 HZ HAVE SIGNIFICANT EFFECTS ON THE HUMAN BODY 33
HOW SUBAUDIBLE INFRASOUND 15 PERCEIVED IN HUMANS 36
NISSENBAUM 38
SUMMING UP BY A MEDICAL DOCTOR AND SLEEP SPECIALIST 39
VI CONCLUSION 42
BIBLIOGRAPHY 43

ABOUT THE AUTHOR 45

INFRASOUND/LOW FREQUENCY NOISE AND WIND TURBINES PAGE 3 OF 46 PAGES



Introduction

The Multi-municipal Wind Turbine Working Group was formed by municipal
councillors in Grey, Bruce, and Huron Counties in Ontario in response to the growing
number of complaints they were receiving from constituents concerning the
installation of industrial wind turbines throughout the area. Councillors were aware of
their responsibility regarding the health, safety, and well-being of their constituents.
The Multi-municipal Wind Turbine Working Group was set up to share ideas on how
to fulfill that responsibility. Complaints from citizens, including reports of adverse
health impacts have persisted and increased as more turbines have been installed.
The reported symptoms conform to those described internationally by many people

living near wind turbines.

With the proliferation of recent research and the rediscovery of earlier, until now
largely ignored studies, infrasound and low frequency noise (LFN} can no longer be
dismissed as irrelevant. This report shows why it must be given full consideration as a
contributing cause of the distress of some of those people living near wind turbine
installations. It also demonstrates why the Ontario and Canadian governments must
pay attention to this research, fulfill their obligation to protect the health of our

citizens and amend their wind turbine regulations and policies.

Executive summary

Typically, regulating authorities have not required the measurement of infrascund
{sound below 20 Hz in frequency) and low frequency {LFN) (generally sound from 200
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Hz to 20 Hz) inside homes adjacent to wind turbines as a condition of their installation
and operational monitoring.} The health risk of infrasound from wind turbines has
been dismissed by the wind industry as insignificant. It has maintained that since the
typical loudness and frequency of wind turbine sound within a home is not audible, it

cannot have any effect on hurman health,

Noise measurements for most studies and environmental assessments have been
limited to the measurement of audible sound outside homes-- using dBA weighted
monitoring which is insensitive to infrasound frequencies. Some studies and
environmental assessments have even relied on projected audible sound averages

from computer produced models.

Such observations and projections fail to take appropriate account of the
distinguishing signature of the sound from a wind turbine. Unlike the more random
naturally occurring sounds {such as wind or iake waves which may themselves have
an infrasound component), the sound from wind turbines displays characteristics that
produce a pattern that the ear and audio processing in the brain recognize. Our
hearing is strongly influenced by pattern recognition. (This is why we can pick out the

sound of a familiar voice even in a crowded room with many people speaking).

One recognizable wind turbine pattern is 2 tonal signal of sharply rising and falling
pulses in the infrasound range, (typically about 0.75 Hz, 1.5 Hz, 2.25 Hz, 3.0 Hz, and so
on). It is produced by the blade passing the tower. At this frequency these pulses may
be “felt or sensed” more than “heard” by the ears. Research by Dr. Alec Salt and
others has demonstrated that subaudible infrasound does result in a physiological

response from various systems within the body.

! Denmark does require a calcutation of the expected infrasound; however it is less restrictive than
limits on oudible sound.
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The second recognizable pattern is the amplitude modulation. This is the typical

*swoosh” rising and falling that is audible. ?

A third recognizable pattern of sound from wind turbines results from the equipment
in the nacelle (such as the gearbox if the turbine has one) and ventilating fans.
Although in some cases this third sound source may become predominant, it is

usually of lesser effect that the first two.

We now know that subaudible pulsating infrasound can be detected inside homes
near operating wind turbines. It can also be identified up to 10 kilometres distant. We
know also that very low levels of infrasound and LFN are registered by the nervous
system and affect the body even though they cannot be heard. The research cited in
this report implicates these infrasonic puisations as the cause of some of the most
commonly reported “sensations” experienced by many people living close to wind
turbines including chronic sleep disturbance, dizziness, tinnitus, heart palpitations,

vibrations and pressure sensations in the head and chest etc.

Similarly, there is medical research (also cited below) which demonstrates that
pulsating infrasound can be a direct cause of sleep disturbance. In clinical medicine,
chronic sleep interruption and deprivation is acknowledged as a trigger of serious

health problems.

% )t results from the blade passage frequency which acts to cause the broadband sound produced by
the turbulence associated with the airfoil of the wind turbine passing through the air to rise and fall.

INFRASOUND/LOW FREQUENCY NOISE AND WIND TURBINES PAGE 6 OF 46 PAGES



I. The work of Neil Kelley

1979: First report of human distress from wind turbines

The first wind turbine noise complaints in North America, reported over 35 years ago,
sound strikingly familiar today. Residents living within 3 kilometres of a 2 MW wind
turbine near Boone, North Carolina, described a periodic "thumping” sound
accompanied by vibrations. Many said that they could "feel” more than hear the
sounds. They spoke of repetitive sleep disturbance and maintained that the sounds
were louder and more annoying inside their homes than outside; some became more

sensitive to the impact over time.
The overlooked documents on wind turbine infrasound

in response to the complaints from Boone, the U.S. Department of Energy and the
National Aeronautics and Space Administration (NASA) commissioned Dr. Neil Kelley
and his colleagues at the Solar Research Institute (which later became the National
Renewable Energy Laboratories of the US Department of Energy) to investigate
possible causes. Over the next ten years, Kelley was able to take advantage of
government and NASA facilities and funding to carry out extensive field investigations
and laboratory research of a scope and thoroughness that has not been matched
since. He also had access to experts at six leading American Universities as well as the

co-operation and input of the wind turbine industry.?

YIn cooperation with NASA, the General Electric Company, and BREMC, Kelley and his associates at the
Solar Energy Research I[nstitute (SERI) performed a series of field measurements near the MOD-1
[turbine] during five separate sessions between 1979 and 1981. They were supported by the Pacific
Northwest Laboratories and the University of Virginia, Department of Environmental Science. In
addition to the measurement programs, SERI conducted ancillary experimental studies at the NASA
Plumbrook Facility; the DOE Rocky Flats Wind £nergy Research Center; the anechoic wind tunnel of
MIT's Department of Aeronautics and Astronautics; and the subsonic wind tunnel facilities of the
Department of Aerospace Engineering of the University of Colerado-Boulder (UCB). Analytical and field
studies of low-frequency noise propagation in the vicinity of the turbine were conducted by a
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Between 1982 and 1988, Kelley and his colleagues published five important papers:

1. N.D. Kelley, R. R. Hemphill, M. E. McKenna. “A Methodology for Assessment of Wind Turbine
Noise Generation”, 1982, (First published in ). Solar Engineering, Vo!, 21 (1981), pp.341-356).

2. E.W.)acobs, N. D. Kelley, H. E. McKenna, N. J. Birkenheuer. “Wake Characteristics of the MOD-2
Wind Turbine at Medicine Bow, Wyoming”. November 1984,

3. N.D. Kelley, H. E. McKenna, R, R. Hemphill, C. |. Etter, R. . Garrelts, N, C. Linn. “Acoustic Noise
Associated with the MOD-1 Wind Turbine: its Source, Impact, and Control”. February 1985. (First
published by the Solar Energy Research Institute, February 1985). (262 pages)

4. N.D. Kelley. “A Proposed Metric for Assessing the Potential of Community Annoyance from Wind
Turbine Low-Frequency Noise Emissions”, November 1987.

5. N.D. Kelley, H. E. McKenna, E. W. lacobs, R. R. Hemphill, J. Birkenheuer. “The MOD-2 Wind
Turbine: Aeroacoustical Noise Sources, Emissions, and Potential Impact”. Solar Energy Research
Institute. Prepared for the U.5. Department of Energy, January 1988.

His work was published in peer reviewed journals. He presented his paper “Acoustic
Noise Associated with the MOD-1 Wind Turbine: Its Source, Impact, and Control” at
the Fourth ASME {American Society of Mechanical Engineers) Wind Energy
Symposium held in Dallas, Texas on 18-20 February 1985. In 1987 he presented his
paper “A Proposed Metric for Assessing the Potential of Community Annoyance from
Wind Turbine Low-Freguency Noise Emissions”, at the American Wind Energy
Association “Windpower '87 Conference and Exposition”, October 5-8, 1987 in San

Francisco, California.

multidisciplinary group at Penn State; and analytical studies of aerodynamic noise generation were
performed by the Fluid Dynamics Research Laboratory of MIT's Department of Aeronautics and
Astronautics. In addition a number of other organizations were active in the noise investigations: NASA
Lewis Research Center—analytical modeling of noise generation by wind turbines; NASA Langley
Research Center- aeroacoustical and psychophysical studies of wind turbine noise; General Electric
Company Corporate Research Center--analytical and statistical studies of the MOD-| noise situation
and wind turbine noise in general; Boeing Vertol Division--wind turbine aeroacoustic studies; Hamilton-
Standard Corporation--analytical studies of wind turbine aeroacoustics; the Fluid Dynamics Research
Laboratory of MIT's Department of Aeronautics and Astronautics and the Departments of Meteorology
and Mechanical Engineering; and the Noise Control Laboratory at Penn State were retained under SER)
subcontracts to develop analytical technigues for evaluating the physics of the sound generation
process and the propagation aspects of the problem, respectively.
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The NASA investigation by Dr. Neil Kelley and his colleagues established a link
between wind turbine generated impulsive infrasound and low frequency noise and
the symptoms (including sleep disturbance) reported by the Boone, North Carolina

residents.

The first report was based on three years of detailed field research. It recorded the
experiences of actual people living near turbines through their resident diaries. It
involved a complete set of full spectrum acoustic measurements (not estimated
computer projections limited to A-weighted sound) extended over the entire 3 year
study period. It included sound and vibration measurements as well as detailed

meteorological observations.

It was followed by the publication of the results of subsequent laboratory research.
Human volunteers were directly exposed in the laboratory to some of the sound
energy in the infrasound and low frequency noise frequencies similar to the wind
turbine measurements. The individual human responses confirmed an association

between infrasound/LFN and the distress experienced by the volunteers.

Kelley's key findings

(1) Wind turbines emit infrasound.

¢  “The modern wind turbine radiates its peak sound power (energy) in the very low frequency’

{VLF) range, typically between 1 and 10 Hz.”

* The audible spectrum of sound for adults is generally considered to range from 20 Hz to 20,000 Hz.
Frequencies below 20 Hz are described as infrasound. The range from 20 Hz to 200 Hz is usually
described as low frequency sound.

*N.D. Kelley. "A Proposed Metric for Assessing the Potential of Community Annoyance from Wind
Turbine Low-Freguency Naise Emissions”, November 1987, p.1.
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(2) Wind turbine infrasound and low frequency noise is often subaudible.
e  “The detailed analysis of a series of acoustic measurements taken near several large wind
turbines (100 kW and above) has identified the maximum acoustic energy as being

concentrated in the low-frequency audible and subaudible ranges, usually less than 100 Hz".°

(3) Wind turbine infrasound and LFN is characteristically impulsive {pulsating,
containing spikes or peaks and valleys).
¢ “Impulsive noise, such as has been found with the MOD-1, is identified with short, transient

fluctuations in the radiated acoustic field which can contain considerable energy™.’

(4) Community annoyance described by residents
e “Residents living in affected houses reported periodic "thumping” sounds accompanied by
vibrations”.
e Many said that they could "feel” more than hear the sounds.
s They spoke of repetitive sleep disturbance.
«  “These field measurements and model results allowed us 1o conclude the following:

The annoyance was real and not imagined™. "

(5) Community annoyance is related to impulsiveness
s  “These measurements have also shown any reported community annoyance associated with
turbine operations has ofien been related to the degree of coherent impulsiveness present and

the subsequent harmonic coupling of acoustic energy to residential structures™.”

5N. D. Kelley, R. R. Hemphill, M. E. McKenna. “A Methodology for Assessment of Wind Turbine Noise
Generation”, 1982, p.L.

7 1bid., p.113.

® Kelley et al. 1985 p. iil,

® Keltey et al., 1982, op. cit. p.112.
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(6) Wind turbine disturbance is detected more inside houses than outside.
s  “Residents reported the sounds were louder and more annoying inside their homes than
outside™.
+ “Experience with wind turbines has shown that it is possible, under the right circumstances, for
low-frequency (LF) acoustic noise radiated from the turbine rotor to interact with residential

structures of nearby communities and annoy the occupants™. '

*  “An extensive investigation . . . revealed that this annoyance was the result of a coupling of the
turbine's impulsive LF acoustic energy into the structures of some of the surrounding homes.
This often created an annoyance environment that was frequently confined to within the home

v I

itself™.

s “The strong resonant behavior of the indoor pressure field when excited by an external

impulsive excitation, all point to a complex resonance condition between the volume of air in

the rooms and the vibration (displacement) of the walls and floors surrounding it". 12

= *“We found that the periodic loading by the MOD-1 [wind turbine]impulses excited a range of

structural resonances within the homes measured™. "

(7) Sound measurements and residents’ reactions (diarized) were compared
»  “These results, limited as they are, seem to confirm that people do indeed react to a low
frequency noise environment and A-weighted measurements are not an adequate indicator of

annoyance when low frequencies are dominant™, "

% ibid. p. 112.

1 kelley, 1987, p.1.

12 Kelley et al, 1982, p. 116. Kelley also cites Hubbard, H, & Shepherd, K. “The Helmholtz Resonance
8ehavior of Single and Multiple Rooms”. NASA/CR-178173, Hampton, VA: NASA Langley Research
Center (September 1986).

¥ kelley, 1987, p. 1.

* kelley, 1987, p.6.
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(8) A structural pattern differentiates turbine emissions from background noise

“The acoustic pressure patterns radiated from large wind turbines have a definite structure as
P L _ eT I .

compared with the natural, wind-induced background™."” [IWT emissions are different

from background noise.]

“The acoustic pressure patterns radiated from large wind turbines have a definite structure as

. s « 16
compared with the natural, wind-induced background™.

{9) Human body resonances associated with annoyance

“We hypothesize one of the causal factors related 1o the annoyance associated with the
pulsating pressure fields in the rooms measured is a coupling with human body resonances
which in turn are responsible for creating the sensation of a whole-bedy vibration. This
perception is more noticeable indoors due to the increased reverberation time and dynamic

overpressures from the interaction between the structural and air volume resonances.

“There is evidence that the strong resonances found in the acoustic pressure field within rooms
actually measured indicates a coupling of subaudible energy to human body resonances at 5,

12, and 17-25 Hz, resulting in a sensation of whole-body vibration™."®

{11) A-weighted measurements inadequately indicate low frequency annoyance

*A-weighted measurements are not an adequate indicator of annoyance when low frequencies

are dominant”."”

B 1bid.

8 ibid. p. 119.

Y verom the meager information available from our measurements, we have crudely estimated the
perception levels for the body resonance frequencies as 60 dB for 5 Hz, 55 dB for 12 Hz, and 48 dB for
the 17-25 Hz band, or +5, 0, and + 10 dB above the existing background for the respective frequencies.
Such a process as proposed would explain the perceived annoyance within homes when no
perceptable sounds could be heard outdoors”. ibid., p. 119.

% 1bid. p- 120. See also “Vibrations of 0.5 Hz to 80 Hz have significant effects on the human body”, p.

17.

? Kelley, 1987, p.6.
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Industry denies wind turbine infrasound emissions

For nearly three decades Kelley’'s work has been overlooked or intentionally
sidestepped. The industry has continued to deny that wind turbines emit infrasound
or that it affects nearby residents. In 2009 Robert Hornung of CanWEA misadvised the

Ontario Ministry of the Environment:

“No peer-reviewed study has ever established a link between infrasound

from turbines and human health. . """

In responding to the recent re-discovery of Kelley’s research by the public, Australian
Clean Energy Council policy director Russell Marsh said the study was not relevant to
modern turbines. “This is the equivalent of taking a study about Ataris and applying it

to the latest iPads," Mr. Marsh said.

However, the latest much larger wind turbines have been found to emit even more

infrasound.

In 2011, Henrik Mgller and Christian Pedersen of Aalborg University, Denmark,
pointed out that as turbines increase in size, the relative amount of low-frequency

nagise is greater.

“It is thus beyond any doubt that the low-frequency part of the spectrum plays an impaortant role

in the noise at the neighbors. . . . It must be anticipated that the problems with low-frequency

w2l

noise will increase with even larger turbines.

) etter from Robert Hornung, Canwea to Marcia Wallace, Ministry of the Environment dated July 24,
2009.

2 “The relative amount of low-frequency noise is higher for large turbines {2.3-3.6 MW) than for
small turbines {below 2 MW), and the difference is statistically significant.” Moller, H., Pedersen, C.F.,
“Low-frequency noise from large wind turbines”. ). Acoust. Soc. Am. 129 (6), June 2011.
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In 2013, acoustician Richard James noted

*. .. the shifting of the acoustic energy to lower frequencies that has occurred as wind turbines
have increased in size from the 1.5 MW models common in 2008 to the 2.5 MW and higher

ALRE

models currently being installed™.

He added:

“Studies by Dr. Neil Kelley demonstrated that low levels of pulsating tonal infrasound caused
adverse reactions in test subjects. This research is generally denied by the wind industry and its
acoustical experts. In a recent interview, Dr. Kefley now retired from a managerial

position at the National Renewable Energy Laboratory (NREL), re-confirmed that the studics he
conducted in the 1980's apply to the modern upwind wind turbine designs in use today. He
challenged acousticians to install infrasound measurement instruments inside homes

if they doubted his opinion™.”

In the United Kingdom, “ETSU-R-97”, a noise guideline document put together in
1997 by the wind industry "noise working group”, excludes any reference to the NASA
research or to low-frequency noise. It relies exclusively on the dB(A) weighting {found
to be irrelevant ten years earlier as a consequence of the NASA research). It assumes
that, in ali cases, the sound pressure levels inside neighbouring homes are
substantially less than what is recorded outside those hohes and it neglected the
NASA research which showed that inside a house annoyance might be increased

when low frequencies are dominant. It excludes testing inside homes for noise of any

2 James, Richard R. “Opening Statement at hearing re: BluEarth Project, Bull Creek, Alberta”.
Proceeding Number 1955, 18th November, 2013.

2 James, R. “Wind Turbine Infra and Low-Frequency Sound: Warning Signs That Were Not Heard".
2012 Bulletin of Science, Technology & Society 32(2) 108-127. DOI: 10.1177/0270467611421845.
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frequency.24 Ontario wind turbine regulations require only dB{A) measurements and

do not require LFN or infrasound measurements or noise monitoring inside homes.

The wind industry has opposed all attempts to change standards to include the
measurement of low-frequency noise and infrasound or to set controls for low-
frequency noise and infrasound inside homes. It has rejected requirements for
turbine operators to cooperate in meaningful noise testing by shutting turbines on
and off in order to distinguish between the noise generated by turbines and
environmental noise. It has refused to provide operational data, such as wind speed

and power output data. instead it has lobbied for higher noise limits to permit larger

turbines.

The industry is still determined to keep infrasound measurements out of REA

approvals by lobbying environment ministries:

“CanWEA takes issue with the requirement for infrasound monitoring. . .”

“Studies across the world have shown that turbines do not produce infrasound at levels
anywhere near those that can have an impact on humans. . . . CanWEA submits that the proposed
requirement for infrasound or low frequency noise monitoring as a condition of the REA be

25
removed”, -

* ETSU-R-97 also establishes methods which allow for the placement of monitoring equipment in
locations where high background levels can be recorded prior to construction and subsequently, noise
level criteria can be met by simply shifting the location of the monitoring equipment into the open
away from trees or bushes—lowering the background levels to allow for wind turbine noise.

25 CanWEA EBR Posting 010-6516 (Proposed Ministry of the Environment Regulations to Implement the

Green Energy and Green Economy Act. 2009) — CanWEA's Supplemental Submission dated luly 24,
2009, EBR Comment ID 123788. Signed Robert Hornung President.
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Similarly in 2012, the multi-national Denmark-based wind turbine manufacturer,
Vestas lobbied the Australian government proposing the removal of the requirement

to measure low frequency noise from the Draft Guidelines:

“Analysis of wind turbine spectra shows that low frequency noise is typically not a significant
feature of modern wind turbine noise and is generally less than that of other industrial and
environmental sources.”

“It is therefore unnecessary to require the prediction and monitoring of low frequency noise

emissions from wind turbines™.™

II. Recent verification of Kelley’s work

A test of good science is the ability to repeat the experiment and obtain the same
results. In recent years, a number of researchers have carried out studies that relied
on full spectrum noise measurements instead of simple A-weighted ones. They have
also recognized the importance of placing monitoring equipment inside homes rather
than only outside. They have identified the pulsating feature of infrasound from wind
turbines as a characteristic that allows it to be distinguished from the naturally
occurring background infrasound. They have been able to measure infrasound output
from turbines and relate it to symptoms experienced by some people living nearby.
The harmful effect of wind turbine infrasound on human health—especially its
potential to disturb sleep in some individuals—has been investigated; similarly, the
negative effect on human health from sleep deprivation has been well documented.
The following sections summarize these findings and review three preliminary studies
carried out between 2011 and 2015 which validate Dr. Kelley's work. They are

followed by a survey of medical research on the adverse effects of infrasound.

% yestas Australian Wind Technology PTY Ltd, letter to New South Wales NSW Department of Planning
and Infrastructure dated 14 March 2012,
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Malcolm Swinbanks 2012

Swinbanks demonstrated the perception of infrasound at significantly lower levels

than has hitherto been acknowledged.

» “Conventional assessments of the perception ‘of infrasound based on mean (rms derived) sound

energy levels underestimate the importance of the associated crest factor of very low frequency

sound pressure variations™.

The results of simulations were compared to independently reported effects which

have been observed in laboratory testing by other researchers. 27

Richard James 2012

In 2012, Richard James published a short article entitled “Wind Turbine Infra and Low-

Frequency Sound: Warning Signs That Were Not Heard”.*8

¢  “There is sufficient research and history 1¢ link the sensitivity of some people to inaudible
amplitude-modulated infra and low-frequency noise to the type of symptoms described by

those living near industrial wind turbines™.

¢  “This information should have served as a warning sign. Experts, some well known in the field

of acoustics, have defended the wind industry position through white papers, reports, and

%7 Swinbanks, M. "The Audibility of Low Frequency Wind Turbine Naise”. Fourth International Meeting
on Wind Turbine Noise, Rome Italy, 12-14 April 2011 inter.Noise USA, 2012,
 James R. Op cit.
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testimony in hearings, and through committees that are establishing guidelines for siting

industrial-scale wind turbines.

e  “The acoustics profession and individual acousticians should have recognized the early reporis
of symptoms by people living near wind turbines as a new example of an old problem. Instead
of advocating caution in locating wind turbines near people, the rush for renewable energy took
precedence. The position or belief that there was little or no possibility inaudible infrasound
and very low-frequency noise could be causing the reported problems has delayed further

research and the safe implementation of industrial wind turbines.

® “It is the author’s opinion that had past experience and information, which was available prior
to the widespread implementation of the modern upwind industrial-scale wind turbine, been
incorporated into the government and industry guidelines and regulations vsed to siting wind
turbine utilities, many of the complaints and AHEs (adverse health effects) currently reported

would have been avoided™.”

In 2 newspaper interview he stated:

»  “Instead, they have large spikes of (peaks or crests) that are as much as 100 to 1,000 times
higher in pressure than the pressure in the valleys between the spikes,” said James. “While the
average sound pressure level of the tones may not appear to be very significant, it is the peaks
of the pressure waves that are significant. . . . Information of this type shows that modern
upwind industrial-scale wind turbines can produce significant levels of infrasound and that the
sounds produced are a complex mix of tones with rapid modulation patterns. These sounds will
tikely be more easily perceived than steady pure tones in a laboratory. The potential for
dynamically modulated infra and low-frequency sounds to cause AHEs (adverse health effects)

has been known for other types of noise sources. There is sufficient infrasound and very low-

2 1bid., p. 125.
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frequency noise produced by modern wind turbines to warrant caution when locating turbines

in communities proximate to residential properties based on the potential for AHEs.” 0

I11. Three preliminary studies replicating Kelley's findings
1. Thg Falmouth Study, December 2011

This investigation is also known as the “Bruce McPherson Infrasound & Low
Freguency Noise Study” in honour of the philanthropist who created the private grant
“to determine why there were so many strong complaints about the loss of well-
being and hardships experienced by people living near large industrial wind turbines

operating in Falmouth, Massachusetts”.

The chief investigators, Stephen Ambrose and Robert Rand, set out to confirm or
deny the presence of infrasonic and low frequency noise emissions (ILFN) from the

“WIND 1”, a municipally-owned Vestas V82 industrial wind turbine.

However to the surprise of the acousticians, almost immediately upon entering the
study area, they themselves succumbed to the same adverse health symptoms that
had been described by the people living near large industrial wind turbine sites in the

drea.

“The onset of adverse health effects was swift, within twenty minutes, and persisted for some
time after leaving the study area. The dBA and dBC levels and modulations did not correlate 1o
the health effects experienced. However, the strength and modulation of the un-weighted and
dBG-weighted levels increased indoors consistent with worsened health effects experienced

indoors. The dBG weighted level appeared to be conirolled by in-flow turbulence and exceeded

38 cick James. Quoted in Times News, Glencoe, Pa, Nov. 17, 2014,
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physiological thresholds for response to low-frequency and infrasonic acoustic energy as

theorized by Salt™."

It took the investigators about a week to recover from the adverse health effects
experienced during the study, with lingering recurring nausea and vertigo for almost

seven weeks for one of them.
The graph below presents the daily time-history variations in IWT output,

observations and physiological symptoms experienced. There is a strong correlation

between IWT power output and physiclogical symptoms. *

NOTUS POWER vs HEALTH EFFECTS at 525 METERS

the site

b1
away {rom site, folt better

outude stepped-ditante naise tufvey

17-Apr-2011 18-Apr-2011 13-Apr-2011 20-Apr-2011
Date

! Ambrose, S, & Rand, R. “The Bruce McPherson Infrasound and Low Frequency Noise Study

Adverse Health Effects Produced By Large Industrial Wind Turbines Confirmed”, 2011, p.2.

32 ambrose, $, Rand, R, Krogh, €. “Falmouth, Massachusetts wind turbine infrasound and low
frequency noise measurements”, Proceedings of Inter-Noise 2012, New York, NY, August 19-22, 2012.
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Interestingly, when Ambrose and Rand conducted the Bruce McPherson Study, they

were as yet unaware of Kelley's work at the DOE.**

The study confirmed Kelley’s observation that the LFN causing health problems was
inaudible:** that sleep disturbance resulted from it;*> and that infrasound was
measured inside the house. The study also affirmed Dr. Kelley's hypothesis of
subsequent harmonic coupling of acoustic energy to residential structures.®® It also
re-iterated Kelley's observation that low frequency noise from wind turbines is

impulsive:

“The house envelope blocked most of the frequency conient above 10 Hz, and amplified
the remaining low frequency pulsations, much like a drum. The acoustic pressure swung
from positive (compressed) to negative (rarified) 0.2 Pa peak-to-peak. . . . This increase
in modulation indoors was consistent with the stronger adverse health effects

w 37
Indoors™’

“QOur instrumemtation reported the Crest Factor at 11-12 dB outdoors and indoors. This
suggests that the RMS measurements reported on our graphs are well below the peak

levels detectable by the human ear™.™

¥ Qobert Rand. Persanal communication (email) 8 July, 2015,

3 wThe wind turbine tone at 22.9 Hz was not audible yet the modulated amplitudes regularly exceeded
vestibular detection thresholds”. (Ambrose et of., 2011, p.3)

35 “sleep was disturbed during the study when the wind turbine operated with hub height wind speeds
above 10 m/s". {/bid.)

3 «The coherence values indicate that the very-low-frequency energy found below 10 Hz was very
strongly coupled into the house interior, consistent with the indoors pressure amplification”. {tbid.,
p.40)

“The ‘Indoors’ graph shows the house envelope filtered and amplified very low frequency content of
the wind turbine sound. What is apparent is that the negative pressure swings (vacuum) are more
pronounced indoors compared to outdoors”. (/bid.)

7 Ibid., p. 42.

*Ibid., p. 43.
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The observation that sensitization occurs as exposure continues may be explained in

the fact that

“It is generally accepted that human response and cumulative effects increase with the

quantity and the peak level of intrusive noises. Peak noise events are additive™.”

Ambrose and Rand emphasized that “the infrasonic and low-frequency pulsations are
hidden by the A-weighting filtering normally used by noise consultants to assess noise
levels; yet, these pulsations are clearly visible in the linear, un-weighted time history

in Pascal”. [ Pascal is the unit for sound pressure (Pa}]*’

“The research is more than just suggestive. Our experiencing of the adverse health effects
reported by others confirms that industrial wind turbines can produce real discomfort and adverse
health impacts. Further research could confirm that these ill effects are caused by pressure
pulsations exceeding vestibular thresholds, unrelated to the audible frequency spectrum but are
instead related 1o the response of the vestibular system 1o the low frequency noise emissions, The
vestibular system appears to be stimulated by responding to these pressure pulsations rather than

by motion or disease, especially at low ambient sound levels.

“The acoustic energy from the wind turbine was found 1o be: 1} Greater than or uniquely
distinguishable from the ambient background levels, and 2) Capable of exceeding human

detection thresholds™. ¢

The investigators concluded:

* 1bid., p. 45.
® 1bid., p. 43.
“ 1bid., p. 3.
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“This research revealed that persons without a pre-existing sleep deprivation condition, not tied

to the location nor invested in the property, can experience within a few minutes the same
debilitating health effects described and testified to by neighbors fiving near the wind turbines.
The debilitating health effects were judged to be visceral (proceeding from instinet, not intellect)
and related to as yet unidentified discordant physical inputs or stimulation to the vestibular
system. Health effects moderated when dBG levels fell well below the 60 dBG guideline when the

wind turbine was OFF".*

2. Shirley, Brown County, Wisconsin, 2012

The investigation of the Shirley wind project was carried out co-operatively by four

different acoustic firms. They concluded:

“The four investigating firms are of the opinion that enough evidence and hypotheses have been
given herein to classify LFN and infrasound as a serious issue, possibly affecting the future of the
industry. 1t should be addressed beyond the present practice of showing that wind turbine levels

are magnitudes below the threshold of hearing at low frequencies™

“This cooperative effort has made a good start in quantifying low frequency and

infrasound from wind turbines. Unequivocal measurements at the closest residence R2 [Residence
2] are detailed . .. showing that wind turbine noise is present outside and inside the residence.
Any mechanical device has a unique frequency spectrum, and a wind turbine is simply a very
farge fan and the blade passing frequency is easily calculated by RPM/60 x the number of blades,

and for this case; 14 RPM/60 x 3 = 0.7 Hz. The next six harmonics are 1.4, 2.1,2.8,3.5.42 & 4.9

“2 Ibid., pp. 46-47.

3 Walker, B., Hessler, G., Hessler, D, Rand, R. & Schomer, P. “A Cooperative Measurement Survey and
Analysis of Low Frequency and Infrasound at the Shirley Wind Farm in Brown County, Wisconsin”,
Report Number 122412-1 Issued: December 24, 2012, p. 167.
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Hz and are clearly evident . . . . Note also there is higher infrasound and LFN inside the
residence in the range of 15 to 30 Hz that is attributable to the natural flexibility of typical home

. 4
construction walls.

Robert Rand reported ill effects {headache and/or nausea while testing and severe

effects for 3+ days after testing.

Dr. Paul Schomer was one of the investigating acousticians on the Shirley project. In
his report which was attached as Appendix D to the main Wisconsin report, he

outlined the implications of the measurements of the Shirley Wind Farm:

s “At most locations where these health problems occurred, the wind turbines were generally not
audible. That is, these health problems are devoid of noise problems and concomitant noise

annoyance issues”.

s  “Residents of the nearest house reported that their baby son, now 2 years old, would wake up 4
times a night screaming, This totally stopped upon their leaving the vicinity of the wind
turbines, and he now sleeps 8 hours and awakens happy. The fact that these residents largely
report wind turbines as inaudible, and the reported effects on a baby seem to rule out the iliness

being caused by extreme annoyance as some have suggested”.

e  “In Implications, it is inferred from the resident observations that the important effects result

from very low frequency infrasound, about 3 Hz or lower™.

«  “The measurements support the hypothesis developed in that the primary frequencies are very

low, in the range of several tenths of a Hertz up to several Hertz. The coherence analysis shows

“ Ibid., p.6.
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that only the very low frequencies appear throughout the house and are clearly related to the

blade passage frequency of the turbine™.*’

“The house is acting like a cavity and indeed at 5Hz and below, where the wave length is 200 fi

. w 46
or greater, the house is small compared to the wave length”.

*“Currently the wind turbine industry presents only A-weighled octave band data down to 31
Hz, or frequently 63 Hz, as a minimum. They have stated that the wind turbines do not produce

low frequency sound energies. The measurements at Shirley have clearly shown that low

frequency infrasound is clearly present and relevant. A-weighting is inadequate and
inappropriate for description of this infrasound. . . . The International Electro-technical
Commission (IEC) Wind Turbine measurement standard needs to include both infrasonic

measurements and a standard for the instruments by which they are measured.”

On October 14, 2014, the Brown County Board of Health declared the Shirley Wind

Turbine Development “a Human Health Hazard for all people (residents, workers,
visitors, and sensitive passersby) who are exposed to Infrasound/Low Frequency

Noise and other emissions potentially harmful to human health.”*

3. Cooper: Cape Bridgewater 2014

Acoustician Steve Cooper’s study “The Results of an Acoustic Testing Program, Cape

Bridgewater Wind Farm” (26 November 2014)48 was similar to Kelley's project at

45_ Ibid., Appendix D by Schomer and Associates Inc.
“ Walker et al., p.7.

“7 Brown County Code 38.01, Brown County Ordinances, Chapter 38, relating to Public Health Nuisance

(section (b) Human Health Hazard): “a substance, activity or condition that is known to have the

potential to cause acute or chronic illness or death if exposure to the substance, activity or condition if

not abated”.
“ Cooper, 5. “The Results of an Acoustic Testing Program, Cape Bridgewater Wind Farm,
44.,5100.R7:MSC". Prepared for Energy Pacific {Vic) Pty Ltd, Melbourne, Vic., 26 November, 2014,
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Boone in that he had been called in by the turbine operator, Pacific Hydro, to
investigate noise complaints at three houses without restriction and with the co-
operation of the wind turbine operator and the local residents. Monitoring both
inside and outside of homes was completed over nine weeks using both internal and
external locations, including a number of nights inside peoples’ homes. The wind
turbines were shut down for part of the time in order to carry out maintenance work
on cables. It determined “the actual physical parameters involved in the
measurement, interpretation and assessment of wind farm noise (audible and
infrasound) on persons” in 235 pages with 6 technical annexures (491 pages). It
identified infrasound “as a standard and normal part of the emissions of a wind farm.
The character of the infrasonic emissions is identified as being measurably different
from ‘ordinary’ wind; that is, infrasound generated by/from turbines consists of trains
of pressure pulses and must be measured through narrow-band analysis and
interpreted accordingly. Standard measures with third-octave bands and G-weighting

are found to be not valid identifiers/measures of wind turbine affected wind noise”.*

Using the diarized residents’ one to two hourly observations when they felt well and
when they didn't, the study identified ‘sensation’ (including headache, pressure in the
head, ears or chest, ringing in the ears, heart racing, or a sensation of heaviness) as

the major form of disturbance from the wind farm.

It also found a trend between high levels of disturbance (severity of “sensation”) and

changes in the operating power of the wind farm.

The study identified that the infrasound inside the houses was subaudible. Using
narrow band analysis in the infrasound region “the measurement results clearly show

a periodic pattern in the infrasound (the wind turbine signature) whilst the natural

“® | etter from Bob Thorne to Steve Cooper, 21 lanuary, 2014,
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environment for infrasound has no such periodic patterns”.*” Cooper called this the
P

WTS (Wind Turbine Signature) which is not present when the turbines are shut down.
Like Kelley, he observed that the WTS is characterized by modulation. By including
narrowband analysis in the description of the acoustic environment, the study
confirms that the infrasound obtained in a wind farm affected environment is

different to that in a natural acoustic environment.

e “When placed in the concept of a dB{WTS) curve, there is agreement with the infrasound

components of the turbine perceplion nominated by Kelly in 1982~

s “In medical studies, the dB(A) level measurement inside dwellings is of no assistance in such
studies. . . . The use of dB(A) for the assessment of large industrial wind turbines does not
address low frequency noise (LFN) or infrasound due to the filter characteristics of the A-

weighting curve™.”

e “Investigations into the infrasound issue associated with the wind turbines also require
consideration of the noise levels inside buildings. In some cases the internal noise levels are
higher than external, whilst for other sites the internal levels are marginally below that recorded

externally — but not 1o the extent as the reduction in dB(A) values™.”

He found as Kelley had, from testing inside buildings that

»  “Due to building elements having an attenuation at low-frequencies much lower than that of
high frequencies, the external spectra from outside a dwelling changes in its spectral shape

when measured inside a dwelling, such that where there is a broadband noise ousside then

*1bid., p. 215.
*ibid., p. V.

*2 1bid., p. 220.
* Ibid.
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inside the dwelling the noise becomes predominantly a low frequency noise by the elimination

of mid and high frequency l:omporw.ms".S'l

Monitoring during the shutdown period

“. .. permitied the opportunity to obtain noise data of the natural environment under various
wind conditions, which would not be available during normal operations because of the
operation of the turbines. The residents’ observations during the shutdown periods identify there
was no appreciable impact in terms of noise, vibration or sensation inside the buildings or the

external yard area”.”®

The shutdown also allowed Cooper to make the same differentiation Kelley had
between the characteristics of the infrasound emitted by the wind turbine {called the

Wind Turbine Signature-- WTS) and the naturally occurring background infrasound.

“Utilizing the Cape Bridgewater narrow band results superimposed onto the 1/3 octave band
results shows there is a difference between the natural environment and a wind farm affected
environment in the infrasound region. Therefore one cannot claim that infrasound levels in the

natural environment are similar 1o that of wind farm affected environments.”"

The unique infrasound 'wind turbine signature', was found to be present in the

homes, and linked it to the diarized 'sensations' felt by the residents.

“When placed in the concept of a dB(WTS) curve, there is agreement with the infrasound

components of the turbine perception nominated by Kelley in 1982~

** Ibid., p. 46.
% tbid., p. 53.
*® Ibid., p. 197.
57 ibid., p v.
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In February, 2015, Dr. Paul Schomer wrote of the Bridgewater report:

“This study finds that these 6 people sense the operation of the turbine(s) via other pathways than
hearing or seeing, and that the adverse reactions to the operations of the wind turbine(s)
correlates directly with the power output of the wind turbine(s) and fairly large changes in power
output.

Attermpts may be made to obfuscate these simple points with such arguments as it cannot be
proved that infra-sound is the cause of the discomfort. But that again is a specious argument. The
imporiant point here is that something is coming from the wind turbines to affect these people and
that something increases or decreases as the power ouiput of the turbine increases or decreases.
Denying infra-sound as the agent accomplishes nothing. [t really does not matter what the
pathway is, whether it is infra-sound or some new form of rays or electro-magnetic field coming
off the turbine blades. If the turbines are the cause, then the windfarm is responsible and needs to
fix it. Anyone who truly doubts the results should want to replicate this study using independent
acoustical consultants at some other wind farm, such as Shirley Wisconsin, USA, where there are
residents who are self-selected as being very or extremely sensitive to wind turbine acoustic

emissions™.*®

“Some may ask, this is only 6 people, why is it so important? The answer is that up until now
windfarm operators have said there are no known cause and effect relations between windfarm
emissions and the response of people living in the vicinity of the windfarm other than those related
to visual and/or audible stimuli, and these lead to some flicker which is treated, and ‘some
annoyance with noise.” This study proves that there are other pathways that affect some people, at
least 6. The windfarm operator simply cannot say there are no known effects and no known people

affected. One person affected is a lot more than none; the existence of just one cause-and-effect

*3 Schomer, P. “The Results of an Acoustic Testing Program, Cape Bridgewater Wind Farm
Prepared for Energy Pacific by Steve Cooper, The Acoustic Group
A Review of this Study and Where It Is Leading”. 10 February, 2015.
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pathway is a lot more than none, It only takes one example to prove that a broad assertion is not
true, and that is the case here. Windfarms will be in the position where they must say: ‘We may
affect some people.” And regulators charged with protecting the health and welfare of the
citizenry will not be able o say they know of no adverse effects. Rather, if they choose 10 support
the windfarm, they will do so knowing that they may not be protecting the health and welfare of

all the citizenry™.”’

Stephen Ambrose observed that the correlation of human response journal entries
with scientific waveform analysis in the Bridgewater study clearly shows hearing is
not limited to audible sounds and that it goes far beyond the 1980s Neil Kelley et al.
studies that identified operating wind-turbines can produce airborne transmissions

that humans detect as “sensations”.”

IV. Medical evidence on chronic infrasound exposure

World Health Organization: concerns about low frequency noise exposure

The 1999 World Health Organization (WHOQ) report “Guidelines for Community Noise”

makes the following observations:

s “It should be noted that a large proportion of low-frequency component in a noise may increase

considerably the adverse effects on health™.”'

o “The evidence on low frequency noise is sufficiently strong 1o warrant immediate concern”. 5

% gchomer, P. “Further comments on the Cape Bridgewater Wind Farm Study—Muddying the waters
The Cooper report on the Cape Bridgewater Wind Farm. 2015.

& Stephen Ambrose letter to Steve Cooper dated January 22, 2015,

& Berglund, B, Lindvall, T, and Schwela, D, Ed. “Guidelines for Community Noise”. World Health
Organization, Geneva, 2000, p. xiv.

* Ibid., p.35.
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e “It should be noted that low-frequency noise . . . can disturb rest and sleep even at tow sound

v £1

pressure levels”,

e “Other primary physiological effects can also be induced by noise during sleep, including

increased blood pressure; increased heart rate; ... vasoconstriction; ...cardiac arrhythmia".""

o “Special attention should also be given to the following considerations: . . .
c. Sources with low-frequency components. [Sleep] disturbances may occur even though the

q . ay B
sound pressure level during exposure is below 30 dBA™.

s “Afier prolonged exposure, susceptible individuals in the general population may develop

permanent effects, such as hypertension and ischacmic heart disease. . ", *

»  "For noise with a large proportion of low frequency sounds a still lower

guideline (than 30dBA)} is recommended.”

* " When prominent low frequency components are present. noise

measures based on A-weighting are inappropriate.”

The DEFRA Report, 2003

“A Review of Published Research on Low Frequency Noise and its Effects” by

Leventhall et al. published by DEFRA in 2003, stated:

5 1bid., p. xii.

® Ibid., p. x.

® Ibid., p. 28.

1bid. p. x. See Babisch 1998 a; Babisch 1998b; Babisch et al. 1999; and Thompson, 1996.
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e “The effects of infrasound or low frequency noise are of particular concern because of its
pervasiveness due to numerous sources, efficient propagation, and reduced efficiency of many

structures (dwellings, walls, and hearing protection} in attenuating low frequency noise

compared with other noise™.”’

» “Exposure to low frequency noise in the home at night causes loss of sleep” o

in the 2003 DEFRA report he noted:

e “Itis possible that body organs resonate within the low frequency range. Complainants of low

frequency noise sometimes report a feeling of vibrations through their body™.™

Citing the work of Inukai et al., (2000) and Nakamura and Inukai, (1998), Leventhall

noted that there are

“four main subjective factors in response 10 low frequency noise: auditory perception, pressure

on the eardrum, perception through the chest and more general feeling of vibration™.™

His report concluded:

s “There is no doubt that some humans exposed to infrasound experience abnormal ear, CNS,
and resonance induced symptoms that are real and stressful. If this is not recognised by

investigators or their treating physicians, and properly addressed with understanding and

57 Leventhall, G, Pelmear, P, & Benton, S. “A Review of Published Research on Law Frequency Noise
and its Effects Report for Defra”. Published by the Department for Environment, Food and Rural
Affairs, (DEFRA), May, 2003, p. 54.

® | eventhall et al DEFRA review, p. 54.

® Leventhall, G, Brown, F, and Kyriakides, K. “ Somatic responses to low frequency noise”. Proc ICA,
Madrid, 1977.

™ | eventhall et af DEFRA review, p. 32.
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sympathy, a psychological reaction wil! follow and the patient’s problems will be

compounded™.”

Vibrations of 0.5 Hz to 80 Hz have significant effects on the human body

As pointed out by Professor Alan Hedge, of Cornell University,

“gvery object (or mass) has a resonant frequency. When an abject is vibrated at its resonance
frequency, the maximum amplitude of its vibration will be greater than the original amplitude (i.e.
the vibration is amplified). Vibrations in the frequency range of 0.5 Hz to 80 Hz have significant

effects on the human body™.

“Individual body members and organs have their own resonant frequencies and do not vibrate as
a single mass, with its own natural frequency. This causes amplification or attenuation of input
vibrations by certain parts of the body due to their own resonant frequencies. Vibrations between
2.5 and 5 Hz generate strong resonance in the vertebra of the neck and lumbar region with
amplification of up to 240%. Vibrations between 4 and 6 Hz set up resonances in the trunk with
amplification of up to 200%. Vibrations between 20 and 30 Hz set up the strongest resonance
between the head and shoulders with amplification of up to 350%,

Whole body vibration may create chronic stresses and sometimes even permanent damage 10 the

affected organs or body parts™.

iSO 2631 (International Organization for Standardization) Human Response to Whole
Body Vibration (WVB) {parts 1, 2, and 4) sets limits to the maximum possible exposure
allowed for whole-body vibration including ‘severe discomfort boundaries’ for 8-hour,

2-hour and 30-minute WBV exposures in the 0.1 Hz to 0.63 Hz range.

" bid., p.60.
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“The exposure limit is the lowest for frequencies between 4-8 Hz because the human
body is most sensitive to WBV at these frequencies. Suspected health effects of whole
body vibration include: blurred vision; decrease in manual coordination; drowsiness

(even with proper rest); low back pain/injury; insomnia™.”

In 2006 Leventhall commented that “fluctuating audible sounds or amplitude
modulations are the routine characteristic of IWTs and may be disturbing and

stressful to exposed individuals”.”

At a public hearing in Wisconsin in 2009, Leventhall stated that he was happy to
accept the symptoms reported by individuals living near wind turbines including sleep
disturbance, headache, tinnitus, ear pressure, dizziness, vertigo, nausea, visual
blurring, tachycardia, irritability, problems with concentration and memory, and panic
episodes associated with sensations of internal pulsation or quivering when awake or
asleep, “as they have been known to me for many years as the symptoms of extreme
psychological stress from environmental noise, particularly low frequency noise”.””

How sleep disturbance undermines health

In a 2014 article in the Lancet, Basner et al. confirmed:

" Hedge, A. “Notes for students”, Department of Department of Design and Environmental Analysis,
Cornell University. (httg:[[ergo.human.cornell.edu[studentdownloads[dea3500pdfs/whole-bodwi},
p.2-3.

 Leventhall, G. “Infrasound from wind turbines: Fact, fiction or deception?” Canadian Acoustics, 34,
29-36, 2006.

| eventhall, G. “Wind turbine syndrome: An appraisal Hearing before the Public Service

Commission of Wisconsin”, 2009.

™ However, in spite of these earlier statements, Professor Leventhall has subsequently appeared as an
expert witness in various court proceedings for wind developers. Leventhail’s evidence asserting that
the nocebo effect was causing the reported symptoms was most recently heard in the Bull Creek case
befare the Alberta Utilities Commission in Novemnber, 2013. Rick James has observed: “The studies and
reports by acousticians not affiliated with or sponsored by the wind industry warrant substantially
more weight because they are less subject to issues of ‘group think’ or cenfirmation bias”.
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« “Evidence of the non-auditory effects of environmental noise exposure on public health is
growing. Observational and experimental studies have shown that noise exposure leads to
annoyance, disturbs sleep and causes daytime sleepiness, affects patient outcomes and staff
performance in hospitals, increases the occurrence of hypertension and cardiovascular disease,

and impairs cognitive performance in schoolchildren™.™

“Sleep disturbance is thought to be the most deleterious non-auditory effect of environmental
noise exposure . . . because undisturbed sleep of a sufficient length is needed for daytime
alertness and performance, quality of life, and health. Human beings perceive, evaluate, and

react to environmental sounds, even while asleep™.

“Taken together, the present review provides evidence that noise not only causes annoyance,
sleep disturbance, or reductions in quality of life, but also contributes to a higher prevalence of
the most important cardiovascular risk factor anerial hypertension and the incidence of
cardiovascular diseases. The evidence supporting such contention is based on an established
rationale supported by experimental laboratory and observational field studies, and a number of
epidemiological studies. Meta-analyses have been carried out to derive exposure-response
relationships that can be used for quantitative health impact assessments. Noise-induced sleep

disturbance constitutes an important mechanism on the pathway from chronic noise exposure to

7
the development of adverse health effects. 8

e Basner, M, Babisch, W, Davis, A, Brink, M, Clark, C, lanssen, S, Stansfeld, 5. “Auditory and non-
auditory effects of noise an health. Lancet 2014; 383: 1325-32

7 Basner, et al. “Cardiovascular effects of environmental noise exposure”. Noise fiterature review
2011-2014, 835.

% Miinzel, T, Gori, T, Babisch, W, and Basner, M. “Cardiovascular effects of environmental
noise exposure”. European Heart Journol {2014) 35, 829-836.
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How subaudible infrasound is perceived in humans

In 2004, H. Mgller and C. S. Pedersen’” of the Department of Acoustics, Aalborg

University wrote and article on “Hearing at Low and Infrasonic Frequencies”:

“The ear is the primary organ for sensing infrasound . . . the perceived character of a sound
that changes with decreasing frequency. Pure tones become gradually less cantinuous, the
tonal sensation ceases around 20 Hz, and below 10 Hz it is possible to perceive the single
cycles of the sound. A sensation of pressure at the eardrums also occurs. The dynamic range of

the auditory system decreases with decreasing frequency™.

“The hearing becomes gradually less sensitive for decreasing frequency, but there is no
specific frequency at which the hearing stops. Despite the general understanding that
infrasound is inaudible, humans can perceive sound also below 20 Hz. This applies to all
humans with a normal hearing organ, and not just to a few persons. The perceived character of
the sound changes gradually with frequency. For pure tones the tonal character and the
sensation of pitch decrease with decreasing frequency, and they both cease around 20 Hz.
Below this frequency tones are perceived as discontinuous. From around 10 Hz and lower it is
possible to follow and count the single cycles of the tone, and the perception changes into a
sensation of pressure at the ears. At levels 20-25 dB above threshold it is possible 10 feel

vibrations in various parts of the body, e.g. the lumbar, buttock, thigh and calf regions™.

“A feeling of pressure may occur in the upper part of the chest and the throat region.

Spontaneous reactions from subjects and visitors in the author’s laboratory as well as their own

7 Moller, H & Pedersen, C. “Hearing at Low and Infrasonic Frequencies”. Department of Acoustics,
Aalborg University, 2004, P. 54.
% tbid. pp. 54-55.
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experience suggest that vibrotactile sensations and a fecling of pressure may also occur in the

upper part of the chest and in the throat region™."

s “It has also been shown that the hearing threshold may have a microstructure that causes a
person to be especially sensitive at certain frequencies. These two phenomena may explain
observations from case studies, where individuals seem to be annoyed by sound that is far

below the normal threshold of hearing™.

e “Ip addition to direct detection, infrasound may be detected through amplitude modulation of
sound at higher frequencies. This modulation is caused by the movement of the eardrum and
middle-ear bones induced by the infrasound, which results in changes of transmission
properties. . . . a sound, which is inaudible to some people, may be loud to others. There isa
reasonable agreement between data also below this frequency, and contours have been

s B2

proposed down to 2 Hz”.

e *“Under certain atmospheric conditions, e.g., temperature inversion, the noise may be more

annoying and—in particular the low-frequency part—propagate much further than usually

8
assumed™. 3

In a 7-year study that collected acoustic data at a number of the homes, so that
cumulative acoustic exposures for some study participants could then be estimated,

Robert Thorne concluded:®

& Moiler & Pedersen op. cit. p. 50
® ibid. p. 55.

8 Maller, H, Pedersen, C. “Low-frequency wind-turbine noise”. J. Acoust. Soc. Am., Vol. 129, No. 6,
June 2011, p. 3743.

® Thorne, R. “Wind Farm Noise and Human Perception A Review”. Noise Measurement Services, Pty.
Ltd, Queensland, Australia, 2013, p. 92.

INFRASOUND/LOW FREQUENCY NOISE AND WIND TURBINES PAGE 37 OF 46 PAGES



o “The findings suggest that the individuals living near the wind farms of this study have a
degraded Health-Related Quality of Life through annoyance and sleep disruption and that their
health is significantly and seriously adversely affected (harmed) by noise. Based on the results
of the study it is argued that, when exposed to wind farm noise and wind turbine generated air
pressure variations, some individuals will more likely than not be so affected that there is a

known risk of serious harm (also termed ‘significant adverse effect’) to health.”

Nissenbaum & Hanning

In 2012, two medical doctors® published in a peer reviewed journal, the findings of
their stratified cross-sectional study involving the health effects of persons living
within 1100 meters of the Vinylhaven and Mars Hill Wind Turbine Projects in
Aroostook County, Maine, which consists of 28 wind turbines.® They also presented
their research at the 10th International Congress on Noise as a Public Health Problem

(ICBEN) 2011, London, UK. They concluded:

“The noise emissions of IWTs disturbed the sleep and caused daytime sleepiness and impaired
mental health in residents living within 1.4 km of the two IWT installations studied. Industrial
wind turbine noise is a further source of environmental noise, with the potential to harm human
health. Current regulations seem to be insufficient to adequately protect the human population
living close to IWTs. Our research suggests that adverse effects are observed at distances even
beyond 1 km. Further research is needed to determine at what distances risks become negligable,
as well as to better estimate the portion of the population suffering

from adverse effects at a given distance™.

8 Michael Nissenbaum MD, Narthern Maine Medical Center, Fort Kent, Maine, USA and Christopher
Hanning, MB, BS, MD, University Hospitals of Leicester, Leicester, UK.

® Nissenbaum, M, Aramini, J, Hanning, D. “Effects of industrial wind turbine noise on sleep and
health”. Noise and Health International Journal, September-October 2012,
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in a sworn affidavit before the Court of Queen’s Bench Judicial Centre of Saskatoon,

Saskatchewan, Dr Nissenbaum stated:

“1t is my professional opinion that there is a high probability of significant adverse health effects

for those whose residence is located within 1100 meters of a 1.5 MW turbine installation based

upon the experiences of the subject group of individuals living in Mars Hill, Maine. 1t is my

professional opinion, based on the basic medical principle of having the exposure to a substance

proven noxious at a given dose before risking an additional exposure, that significant risk of

adverse health eficets are likely to occur in a significant subset of people out to at least 2000

meters away from an industrial wind turbine installation. These health concerns include:

Sleep disturbances/sieep deprivation and the multiple ilinesses that cascade from chronic sleep
disturbance.

These include cardiovascular diseases mediated by chronically increased levels of stress
hormones, weight changed, and metabolic disturbances including the continuum of impaired
glucose tolerance up 1o diabetes.

Psychological stresses which can result in additional effects including cardiovascular disease,
chronic depression, anger, and other psychiatric symptomatology.

Increased headaches.

Unintentional adverse changes in weight.

Auditory and vestibular system disturbances.

Increased requirement for and use of prescription medication™.

Summing up by a medical doctor and sleep specialist

Dr. Christopher Hanning BSc, MB, BS, MRCS, LRCP, FRCA, MD has served as Director of

the Sleep Clinic and Laboratory at Leicester General Hospital, one of the largest sleep
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disorders clinics in the UK. In 2013 he presented the following evidence under oath

to the Alberta Utilities Commission Hearing for the Bull Creek wind development.

His opening statement provides an appropriate summary of the medical evidence®™:

“I do not think that there is any dispute that adequate sleep is essential for human health and
well being. There is a vast literature on the effects of sleep loss on brain function, the heart and

circulation, metabolism to name but a few. Anything that causes sleep loss will lead to ill

health.

“| do not think that there is any dispute either that wind turbine noise emissions can disturb
sleep and that this is the principle reason for requiring a separation distance between turbines
and homes. The separation distance is determined cither as an actual minimum distance or by
reference to a calculated noise leve! that has been deemed to be acceptable. The acceptable
noise leve! is derived from a variety of sources, in particular studics of the effects of traffic
noise. 1t must be remembered that the acceptable noise levels used in regulations and guidelines
relating 1o wind turbines have only been derived from theoretical considerations and not from
experiment at actual wind turbine sites with actual people. Until recently, there has been no
experimental verification that the recommended noise levels are in fact safe and have no

discernable impact on human sleep.

¥ e has served as first Honorary Secretary of the British Sleep Society; Chairman of the Primary Care
Sleep Group; Examiner Part Il (Primary) FRCA Examination; Regional Adviser to the Royal College of
Anaesthetists: Member, Royal College of Anaesthetists Advisory Appointments Committee Panel;
Member, Royal College of Anaesthetists Hospital Accreditation Panel; Chairman, Independent
flesearch Ethics Committee, PPD Pharmaco; Medical Adviser, UK Narcolepsy Association; and Chairman
and Panellist, General Medical Council, Fitness to Practice Panels.

% Opening Statement of Dr Christopher Hanning BSc, MB, BS, MRCS, LRCP, FRCA, MD. Alberta Utilities
Commission Hearing for development of wind power plant and associated substation in the Provost
area ("Bull Creek”). Proceeding Number 1955 18th November 2013.
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“In my expert opinion, there is now more than sufficient evidence to conclude that wind wrbine
noise impairs the sleep and heaith of residents living at distances greater than those proposed in
the project under consideration. There is a real risk to the sleep and health of any resident living

within 1.5km of a turbine. | base this opinion on three main strands of evidence.

“First, the anecdotal evidence. Dr Phillips has dealt with this so I will not deal with further with
it except 1o state that | find it convincing. Secondly, the various general surveys taken around
wind turbine installations including those of Pedersen and van den Berg in Europe and more
recently by Morris and Schneider in Australia, all of which point to problems with sleep but did
not use any specific test instruments for sleep quality. Again, | find the weight of evidence

convincing as it all points in the same direction.

Thirdly, those studies that have used control groups and specific test instruments for sleep. Dr
Shepherd's peer-reviewed study used the WHO Quality of Life test instrument which includes
elements related to sleep and shows unequivocally that those living within about 1.4km of the
turbines had a lower quality of life than those living several kilometres away. Dr Nissenbaum’s
peer-reviewed study, to which I contributed and am an author, showed convincingly that those
living within about 1.5km of wind turbines had worse sieep than those living several kilometres

away. This study looked at two different wind turbine facilities.

“Dr Bigelow"s study, sponsored by the Ontario Government at 8 wind turbine sites, used
similar sleep specific test instruments to the Nissenbaum study. The results are very similar and
confirm that the closer one lives to a wind turbine installation, the more likely you are to have
poor sleep. This study is complete and the results have been presented as a poster. Dr Ollson
has, most unfairly, characterised this as a student study. It is not. The poster presents the results
of the largest study thus far to examine the effects of wind turbine noise on sleep using test
instruments specific for sleep conducted by experienced investigators who consulted widely in

designing the study including with myself. BluEarth's [the developer’s) witnesses claim that
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there is insufficient evidence to prove a causal link between wind turbine noise and sleep
disruption. The only study of wind turbine noise and well being which does not demonstrate
harm is that of Mroczek. The study group included subjects not exposed to turbine noise and
the conclusions are not justified by the data. Every other study shows harm. There is no single,
well conducted, controlled and reliable piece of original research which shows that wind

turbines do not cause harm at the distances proposed here. Not one.

“With respect to causality, affected subjects improve when exposure ceases and relapse when
exposure restarts. This is prima facie evidence of causality. The studies of Pedersen as well as
those of Nissenbaum and Bigelow show a clear dose-response relationship. This too is prima

facie evidence of causality.

“I am not a lawyer but my work with the United Kingdom General Medical Council gives me a
good understanding of standards of proof. In a situation such as this where the consequence of
the wrong decision is highly likely to be harm to the nearby residents, the civil standard of
proof is appropriate, the balance of probabilities. In my expert opinion, the scientific evidence

more than meets this evidentiary test.

“Wind turbine noise from turbines of the size proposed in the project under consideration has a
high risk of disturbing the sleep and impairing the health of those living within 1.5km. There
are at least 25 occupied properties meeting this criterion and | advise that the proposal be

refused to safeguard the occupants™.

Conclusion

Based on the information presented above, infrasound generated by wind turbines
must be considered a potential direct cause of the adverse health reactions widely

reported from wind turbine host communities.
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Now that so many indicators point to infrasound as a potential agent of adverse
health effects, it is critical to re-examine the approach to this aspect of wind turbine
operation, revise regulations, and immediately implement protective public health

measures based on the precautionary principle.
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